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Title  49 — Transportation 

CHAPTER  V— NATIONAL  HIGHWAY  TRAF¬ 
FIC  SAFETY  ADMINISTRATION,  DE¬ 
PARTMENT  OF  TRANSPORTATION 

[Docket  No.  FE  76-1;  Notice  5] 

PART  531— PASSENGER  AUTOMOBILE 
AVERAGE  FUEL  ECONOMY  STANDARDS 

Final  Rule 

AGENCY;  National  Highway  Traffic 
Safety  Administration,  Department  of 
Transportation. 

ACTION :  Final  rule. 

SUMMARY:  This  notice  establishes 
average  fuel  economy  standards  for  pas¬ 
senger  automobiles  manufactured  in 
model  years  1981-84.  These  standards 
are  22  miles  per  gallon  (mpg)  for  passen¬ 
ger  automobiles  produced  in  model  year 
.1981,  24  mpg  for  1982,  26  mpg  for  1983, 
ar.d  27  mpg  for  1984.  These  standards  are 
promulgated  to  satisfy  the  requirements 
of  section  502(a)(3)  of  the  Motor  Ve¬ 
hicle  Information  and  Cost  Savings  Act, 
as  amended.  The  establishment  of  these 
standards  is  intended  to  result  in  the 
consumption  of  approximately  41  bil¬ 
lion  fewer  gallons  of  gasoline  (worth  $19 
billion,  with  gasoline  valued  at  65<t  per 
gallon)  over  the  life  of  the  vehicles  man¬ 
ufactured  in  1981-84  than  would  be  the 
case  if  the  average  fuel  economy  of  new 
passenger  automobiles  remained  at  the 
level  of  the  1980  fuel  economy  standard, 
20.0  mpg. 

DATES:  These  standards  will  apply  to 
the  model  years  1981  through  1984. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Mr.  Stanley  R.  Schemer,  National 
Highway  Traffic  Safety  Administra¬ 
tion,  Department  of  Transportation, 
400  7th  Street.  SW„  Washington,  D.C. 
20590.  (202-472-5906) 

SUPPLEMENTARY  INFORMATION: 

I.  Background  Information 

Title  V  of  the  Motor  Vehicle  Infor¬ 
mation  and  Cost  Savings  Act,  as  amended 
(hereafter,  “the  Act”),  establishes  aver¬ 
age  fuel  economy  standards  applicable 
to  manufacturers  of  passenger  automo¬ 
biles.  Title  V  was  added  to  the  Act  by 
Part  A  of  Title  III  of  the  Energy  Policy 
and  Conservation  Act  (hereafter,  “the 
Energy  Act”).  The  term  “passenger  au¬ 
tomobiles”  generally  includes  four- 
wheeled  vehicles  manufactured  primarily 
for  on-road  use  and  for  the  transporta¬ 
tion  of  ten  or  fewer  passengers,  e.g.,  se¬ 
dans,  coupes,  and  station  wagons.  See  15 
U.S.C.  2001  (1)  and  (2) .  and  41  FR  55368, 
December  20,  1976.  Compliance  of  a 
manufacturer  with  these  standards  is  to 
be  determined  by  computing  the  produc¬ 
tion-weighted  fuel  economy  average  of 
the  various  model  types  of  passenger 
automobiles  manufactured  by  the  manu¬ 
facturer  in  a  model  year  and  comparing 
that  number  to  the  fuel  economy  stand¬ 
ard.  Fuel  economy  values  for  the  vari¬ 
ous  model  types  of  passenger  automo¬ 
biles  are  determined  in  accordance  with 
procedures  established  by  the  Environ¬ 


mental  Protection  Agency.  See  41  FR 
38675,  September  10,  1976.  The  Act  spec¬ 
ifies  fuel  economy  standards  of  18,  19, 
and  20  mpg  for  model  years  1978,  1979, 
and  1980,  respectively,  and  27.5  mpg  for 
1985  and  thereafter.  Fuel  economy 
standards  for  model  years  1981-84  are 
to  be  established  administratively  by  the 
Secretary  of  Transportation  not  later 
than  July  1,  1977.  See  section  502(a)  (3) 
of  the  Act.  This  notice  establishes  the 
latter  standards. 

Section  502(a)  (3)  imposes  two  sub¬ 
stantive  requirements  for  the  1981-84 
standards.  That  section  requires  that  the 
standards  for  each  of  those  model  years 
be  set  at  a  level  which  (1)  is  the  maxi¬ 
mum  feasible  average  fuel  economy  level 
and  (2)  will  result  in  steady  progress 
toward  meeting  the  1985  standard.  The 
statutorily-established  standard  for  1985 
and  thereafter  of  27.5  mpg  may  be  ad¬ 
justed  either  upward  or  downward  by 
the  Secretary  of  Transportation  if  he  de¬ 
termines  that  the  present  standard  does 
not  reflect  the  maximum  feasible  aver¬ 
age  fuel  economy  level  for  those  years. 
If  the  Secretary  amends  the  standard  for 
any  model  year  to  a  level  above  27.5  mpg 
or  below  26.0  mpg,  that  amendment  is 
subject  to  a  veto  by  either  House  of  the 
Congress.  See  section  502(a)  (4) .  In  de¬ 
termining  maximum  feasible  average 
fuel  economy,  the  Secretary  must,  under 
section  502  te)  of  the  Act,  consider  four 
factors:  technological  feasibility,  eco¬ 
nomic  practicability:  the  effect  of  other 
Federal  motor  vehicle  standards  on  fuel 
economy:  and  the  need  of  the  nation  to 
conserve  energy. 

Responsibility  for  the  automotive  fuel 
economy  program  was  delegated  by  the 
Secretary  of  Transportation  to  the  Ad¬ 
ministrator  of  the  National  Highway 
Traffic  Safety  Administration  (NHTSA) 
in  41  FR  25015,  June  22,  1976.  Rulemak¬ 
ing  under  section  502(a)  (3)  was  initi¬ 
ated  on  September  23,  1976,  when  the 
NHTSA  published  an  advance  notice  of 
proposed  rulemaking  (ANPRM) .  See  41 
FR  41713.  The  ANPRM  solicited  specific 
information  on  all  subjects  relevant  to 
the  establishment  of  1981-84  standards, 
with  particular  emphasis  on  the  four 
considerations  relating  to  the  determi¬ 
nation  of  maximum  feasible  average  fuel 
economy  levels  set  forth  above.  Six  auto¬ 
mobile  manufacturers,  two  industry 
trade  associations,  one  state  and  one  fed¬ 
eral  energy  agency,  and  one  private  in¬ 
dividual  provided  responses  to  the 
ANPRM.  These  responses  were  consid¬ 
ered  in  developing  the  notice  of  proposed 
rulemaking  and  supporting  materials 
discussed  below.  To  encourage  the  rep¬ 
resentation  in  the  proceeding  of  inter¬ 
ests  and  points  of  view’  which  have  tradi¬ 
tionally  been  underrepresented  due  to 
the  high  costs  of  participation,  NHTSA 
invited  applications  for  financial  assist¬ 
ance  from  individuals  and  groups  which 
were  financially  unable  to  participate. 
See  42  FR  5178,  January  27,  1977.  Five 
public  interest  organizations  received 
funding  in  this  first  action  under  the 
Department’s  demonstration  program 
for  financial  assistance,  which  was  an¬ 
nounced  in  42  FR  2864,  January  13,  1977. 


On  February  22,  1977,  a  notice  of  pro¬ 
posed  rulemaking  and  public  hearing 
(NPRM)  was  published  in  42  FR  10321. 
This  notice  discussed  in  additional  de¬ 
tail  the  issues  which  were  deemed  rele¬ 
vant  to  the  establishment  of  1981-84 
standards.  The  notice  also  announced 
the  availability  of  a  document  titled 
“Data  and  Analysis  for  1981-84  Passen¬ 
ger  Automobile  Fuel  Economy  Stand¬ 
ards”  (hereafter,  the  “Support  Docu¬ 
ment”)  ,  which  set  forth  the  methodology 
and  data  on  which  fuel  economy  im¬ 
provement  projection  would  be  based. 
This  document  was  released  on  March 
1,  1977.  As  noted  in  the  NPRM,  the  Sup¬ 
port  Document  projected  potentially 
achievable  fuel  economy  levels  which 
would  result  *in  steady  progress  toward 
meeting  27.5  mpg  by  1985.  These  pro¬ 
jections  were  based  on  the  use  of  a  lim¬ 
ited  class  of  technological  improve¬ 
ments,  and  were  therefore  not 
projections  of  “maximum  feasible  aver¬ 
age  fuel  economy  levels.”  See  42  FR 
10322,  and  Tr-I,  p.  87  (remarks  of  Dr. 
Robert  Sawyer).1  However,  such  pro¬ 
jections  were  useful  for  demonstrating 
that  average  fuel  economy  levels  in  the 
range  to  be  considered  in  this  proceed¬ 
ing  were  achievable. 

The  NPRM  also  announced  a  public 
hearing  to  commence  on  March  22,  1977, 
to  permit  interested  parties  to  make  oral 
presentations  in  addition  to  their  oppor¬ 
tunity  to  make  written  submissions.  The 
hearing  was  not  required  by  the  Act,  but 
was  held  at  the  discretion  of  the  Secre¬ 
tary  to  augment  the  opportunity  for  pub¬ 
lic  participation  in  this  important  infor¬ 
mal  rulemaking  action.  The  Secretary  of 
Transportation  presided  over  the  first 
day  of  the  hearing,  together  with  the  Ad¬ 
ministrator  of  the  Federal  Energy  Ad¬ 
ministration  and  the  Deputy  Adminis¬ 
trator  of  the  Environmental  Protection 
Agency.  Representatives  of  the  latter 
agencies  also  participated  throughout  the 
remainder  of  the  hearing.  Eleven  com¬ 
panies.  groups  and  individuals  made 
presentations  at  the  hearing,  including 
five  passenger  automobile  companies  and 
four  funded  public  interest  groups.  The 
NPRM  established  a  deadline  of  April  7, 
1977,  for  the  submission  of  written  com¬ 
ments  on  the  NPRM  and  the  Support 
Document  and  on  issues  raised  at  the 
hearing.  This  deadline  was  extended  on 
April  1,  1977,  to  April  12,  1977,  at  the  re¬ 
quest  of  Chrysler  Corporation 2,  to  al- 


1The  abbreviation  "Tr"  refers  to  the  tran¬ 
script  of  the  fuel  economy  public  hearing, 
copies  of  which  are  in  the  fuel  enonomy 
docket.  The  roman  numeral  following  the  ab¬ 
breviation  refers  to  the  transcript  volume, 
“I”  being  the  Tuesday,  March  22  volume,  ”11” 
being  the  March  23  volume,  and  "HI”  being 
the  March  24  volume.  References  to  the 
transcript  and  other  materials  are  intended 
as  an  aid  to  persons  dealing  with  the 
voluminous  materials  in  this  rulemaking, 
and  may  not  be  exhaustive. 

*DN-25.  The  abbreviation  “DN”  followed 
by  a  number  refers  to  the  docket  number  of 
material  in  NHTSA  docket  FE  76-01-NO3. 
This  docket  is  located  in  Room  5108  of  the 
Nasal f  Building,  400  Seventh  Street,  SW- 
Washington,  D.C.  and  is  open  to  the  public 
during  normal  business  hours. 
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low  additional  time  for  the  preparation 
of  responses  to  questions  for  which  the 
hearing  panel  received  no  answer  at  the 
hearing.  See  42  FR  18413,  April  7.  1977. 
To  assure  fully  responsive  answers  to  cer¬ 
tain  important  questions  asked  at  the 
public  hearing,  “special  orders”  were  is¬ 
sued  on  April  1,  1977,  under  section 
505(b)  (1)  of  the  Act  to  the  five  automo¬ 
bile  companies  which  participated  in  the 
hearing.  DN-7.  In  addition,  on  April  21, 
similar  special  orders  were  issued  to  cer¬ 
tain  foreign  passenger  automobile  manu¬ 
facturers  to  obtain  information  on  their 
capabilities  to  achieve  high  levels  of  av¬ 
erage  fuel  economy.  DN-28.  On  April  20, 
special  orders  were  sent  to  five  automo¬ 
bile  equipment  and  material  suppliers  to 
obtain  information  on  the  fuel  economy 
improvement  potential  and  cost  associ¬ 
ated  with  the  equipment  and  material 
they  could  supply  to  passenger  auto¬ 
mobile  manufacturers  in  the  1981-84 
period.  DN-27.  An  additional  special  or¬ 
der  was  issued  on  May  19  to  the  recipients 
of  the  April  1  order  to  obtain  further  in¬ 
formation  on  the  impact  of  the  Adminis¬ 
tration’s  proposed  emission  standards 
and  energy  plan  on  fuel  economy.  DN-35. 
All  comments  and  responses  have  been 
considered  and  the  most  significant  are 
discussed  below. 

Material  contained  in  the  Support 
Document,  as  supplemented  or  revised 
'In  light  of  material  submitted  in  re¬ 
sponse  to  the  NPRM  and  special  orders, 
together  with  other  relevant  material, 
were  used  in  the  development  of  the 
standards  promulgated  herein.  More  de¬ 
tailed  information  including  more  ex¬ 
tensive  data  and  analyses  used  in  the 
development  of  these  standards  is  con¬ 
tained  in  a  Rulemaking  Support  Paper 
(hereafter,  the  “RSP”) ,  copies  of  which 
will  soon  be  available  from  the  Office  of 
Automotive  Fuel  Economy  (NFE-01), 
National  Highway  Traffic  Safety  Admin¬ 
istration,  400  Seventh  Street  SW.,  Wash¬ 
ington,  D.C.  20590  or  by  calling  202- 
472-5906.  The  data  and  analyses  in  that 
paper  appear  to  justify  average  fuel 
economy  standards  more  stringent  than 
27.5  mpg  by  1985.  However,  the  scope 
of  notice  limits  this  final  rule  to  stand¬ 
ards  for  1981-84.  Thus,  the  statutory 
standard  of  27.5  mpg  for  1985  and  there¬ 
after  cannot  be  changed  by  this  rule- 
making.  Further,  standards  of  27.5  mpg 
or  higher  cannot  be  set  for  any  year 
before  1985  so  long  as  the  1985  standard 
remains  at  27.5  mpg.  This  second  limi¬ 
tation  results  from  the  statutory  re¬ 
quirement  that  the  1981-84  standards 
lead  to  steady  progress  toward  the  1985 
standard. 

It  should  be  noted  that  these  limita¬ 
tions  on  the  1981-85  standards  are  only 
temporary.  Shortly,  the  Department  in¬ 
tends  to  exercise  its  authority  under  sec¬ 
tion  502(a)  (4)  of  the  Act  to  initiate 
rulemaking  to  increase  the  average  fuel 
economy  standards  for  1985  and  there¬ 
after.  At  that  time,  the  relation  between 
the  new  standard  for  1985  and  the  stand¬ 
ards  for  1981-84  established  herein  will 
be  considered.  A  further  discussion  of 
this  topic  is  contained  in  section  XII 
below. 


n.  Methodology  on  Which  Standards 

Are  Based 

A.  The  methodological  approach.  In 
view  of  the  statutory  requirement  for 
maximum  feasible  standards  and  of  the 
nation’s  need  to  conserve  energy,  the 
Department  has  attempted  to  set  fuel 
economy  standards  at  the  most  stringent 
possible  level,  consistent  with  other  stat¬ 
utory  requirements.  At  least  two  ap¬ 
proaches  exist  for  determining  such 
maximum  levels.  One  approach  is  to 
evaluate  the  most  fuel  efficient  passen¬ 
ger  automobiles  produced  today  in  each 
of  the  various  market  classes  of  auto¬ 
mobiles.  and  to  use  that  evaluation  to 
set  improvement  targets  for  all  other 
automobiles  in  the  same  class.  This  ap¬ 
proach  has  the  advantage  of  providing 
a  clear  basis  for  evaluating  current  tech¬ 
nological  capabilities.  However,  to  the 
extent  that  the  best  of  the  present  ve¬ 
hicles,  or  even  existing  prototype  ve¬ 
hicles,  do  not  employ  all  available  fuel 
economy-improving  technology,  this  ap¬ 
proach  does  not  truly  measure  even  cur¬ 
rent  maximum  capabilities.  Further,  it 
does  not  consider  technological  improve¬ 
ments  that  will  occur  in  time  to  be  in¬ 
corporated  in  the  1981-84  passenger  au¬ 
tomobiles.  Therefore,  in  developing 
1981-84  fuel  economy  standards,  the  De¬ 
partment  has  employed  a  different  ap¬ 
proach.  The  adopted  methodology  looks 
at  present  passenger  automobiles  and 
projects  the  impact  of  applying  current 
and  expected  future  technology  to  those 
vehicles.  This  approach  has  the  disad¬ 
vantage  that  no  one  has  actually  built  or 
tested  a  vehicle  that  combines  the  tech¬ 
nological  attributes  of  the  vehicles  pos¬ 
tulated  in  the  analysis.  However,  the 
Department  is  convinced  that  the  in¬ 
dividual  technological  improvements 
considered  in  this  analysis  have  been 
sufficiently  well  demonstrated  through 
engineering  analysis  and  other  means 
that  the  combined  fuel  economy  projec¬ 
tions  provide  a  reliable  estimate  of  the 
achievable  fuel  economy  of  future  pas¬ 
senger  automobiles. 

The  Department’s  analysis  started 
with  the  detailed  schedules  for  down¬ 
sizing,  weight  reduction  through  mate¬ 
rials  substitution  and  matching  of  en¬ 
gines  with  vehicles  by  the  four  major 
domestic  manufacturers,  as  contained 
in  the  Support  Document.  Then  the 
schedules  for  inertia  weight  reduction 
over  the  period  1981-85  were  revised  to 
reflect  further  information.  The  pro¬ 
jected  fuel  economy  results  for  each 
manufacturer  for  each  year  were  then 
revised  to  reflect  the  new  weight  esti¬ 
mates  as  well  as  the  Department’s  as¬ 
sessment  that  an  average  10  percent  re¬ 
duction  in  acceleration  performance 
could  be  achieved  by  the  1981  model  year 
to  increase  fuel  economy  by  an  addi¬ 
tional  4  percent. 

Next,  the  percentage  increases  in  fuel 
economy  due  to  technological  improve¬ 
ments  in  transmissions,  aerodynamic 
drag,  rolling  resistance,  engine  and  ve¬ 
hicle  accessories,  and  lubricants  were 
evaluated  and  these  technological  im¬ 
provements  were  projected  to  be  phased - 
in  to  the  1981-1985  vehicles  at  various 


rates  for  each  manufacturer.  The  phase- 
in  schedules  took  into  account  differ¬ 
ences  in  capability  for  implementation 
among  the  manufacturers. 

The  technologies  and  the  associated 
increases  in  fuel  economy  are: 

Percent 


Improved  automatic  transmission. ...  10 

Improved  manual  transmission _  5 

Improved  lubricants _  2 

Reduced  accessory  loads _  2 

Reduced  aerodynamic  drag _  4 

Reduced  rolling  resistance _  3 


In  addition,  the  assessment  Included 
a  1  percent  fuel  economy  penalty  due  to 
safety  standards  necessary  to  assure  ad¬ 
equate  levels  of  crash  survivability  in 
the  automobile  fleet  of  the  1980’s.  See 
RSP. 

Finally,  the  distribution  of  car  sizes 
for  each  manufacturer  was  assumed  to 
be  approximately  the  same  as  in  1976. 

The  diesel  engine  was  also  considered 
in  the  assessment.  It  is  available  to  man¬ 
ufacturers  as  an  alternative  way  to  ob¬ 
tain  increased  fuel  economy  and  the 
Department  concludes  that  manufac¬ 
turers  potentially  could  achieve  a  25  per¬ 
cent  penetration  of  diesel  engine  pow¬ 
ered  passenger  automobiles  by  1985. 
Similarly,  the  Department  considered  a 
shift  in  size  distribution  to  10  percent 
large  cars,  25  percent  midsize,  25  percent 
compact,  and  40  percent  subcompact  by 
1985  as  a  way  to  obtain  a  further  in¬ 
crease  in  fuel  economy.  Diesel  engines 
and  mix  shifts  were  placed  in  a  “safety 
margin”  category  of  technologically 
feasible  means  for  the  purposes  of  this 
rulemaking. 

The  economic  practicability  of  the 
specific  technical  approach  to  improv¬ 
ing  fuel  economy  was  examined  in  depth. 
The  assessment  considered  the  cost  to 
the  manufacturer  of  the  needed  capital 
facilities  and  the  variable  costs  associ¬ 
ated  with  the  various  technological  im¬ 
provements  in  fuel  economy.  It  projected 
price  increases  based  on  those  C06t  esti¬ 
mates.  It  examined  the  overall  costs  to 
the  consumer  due  to  changes  in  new  car 
prices,  improvements  in  fuel  economy, 
and  changes  in  maintenance  costs  over 
the  life  of  the  car.  It  considered  the  im¬ 
pacts  of  price  and  fuel  economy  changes 
upon  new  car  sales.  It  examined  in  some 
depth  the  capability  of  the  four  domestic 
manufacturers  to  finance  the  capital  fa¬ 
cilities  and  equipment  out  of  revenue. 

This  approach  results  in  a  demonstra¬ 
tion  of  one  feasible  path  for  attainment 
of  the  fuel  economy  standards,  which, 
however,  is  not  necessarily  the  least  cast 
or  lowest  risk  path  for  each  automobile 
manufacturer  to  adopt  to  achieve  com¬ 
pliance.  Since  the  fuel  economy  stand¬ 
ards  are  “performance  standards,”  man¬ 
ufacturers  are  free  to  select  any  alterna¬ 
tive  path  for  achieving  compliance.  Even 
if  the  Department  had  based  its  fuel 
economy  projections  on  the  use  of  all 
known  technology,  manufacturers  would 
still  have  the  flexibility  in  achieving 
compliance.  In  some  cases,  the  Depart¬ 
ment’s  analysis  makes  an  allowance  for 
alternative  technologies  (e.g.,  downsizing 
or  material  substitution  to  achieve 
weight  reduction)  from  which  manufac¬ 
turers  may  select.  In  addition,  manu- 


FEDERAl  REGISTER,  VOL.  42,  NO.  126— THURSDAY,  JUNE  30,  1977 


.>.3536 


RULES  AND  REGULATIONS 


facturers  may  increase  the  percent  of 
their  production  for  which  some  meth¬ 
ods  are  used  and  thereby  generate  flexi¬ 
bility  to  decrease  the  usage  of  some  other 
method.  The  manufacturers  may  vary 
the  intensity  with  which  they  apply  a 
particular  method,  for  example,  achiev¬ 
ing  a  greater  or  lesser  reduction  in 
weight  or  acceleration  capability.  Many 
of  the  achieveable  improvements  as¬ 
sumed  in  the  analysis  are  based  on  pro¬ 
jections  of  fuel  economy  improvement 
potential  which  the  Department  con¬ 
siders  conservative.  If  improvements  in 
fuel  economy  greater  than  those  pro¬ 
jected  are  in  fact  realized,  more  flexibil¬ 
ity  is  obtained.  Finally,  any  new  tech¬ 
nological  developments  over  the  inter¬ 
vening  years  would  generate  additional 
flexibility.  For  these  reasons,  it  is  clear 
that,  even  excluding  the  measures  com¬ 
prising  the  compliance  safety  margin 
provided  in  this  analysis,  alternate  ap¬ 
proaches  to  complying  with  fuel  economy 
standards  will  be  open  to  the  automobile 
manufacturers. 

B.  Statutory  requirements.  Section 
502  of  the  Act  provides  guidance  regard¬ 
ing  the  analysis  to  be  used  in  setting  the 
1981-84  fuel  economy  standards.  The 
first  required  step  is  to  determine  the 
“maximum  feasible  average  fuel  econ¬ 
omy  level.”  The  first  consideration  re¬ 
quired  under  section  502(e)  in  determin¬ 
ing  that  level  is  “technological  feasibil¬ 
ity.”  The  Department  interprets  the  lat¬ 
ter  phrase,  in  the  context  of  the  “maxi¬ 
mum  feasible”  requirement  and  the 
methodological  approach  discussed 
above,  as  presenting  the  question  of 
whether  the  various  technological  op¬ 
tions  for  improving  fuel  economy  are, 
individually  and  when  used  with  other 
options,  capable  of  commercial  applica¬ 
tion  in  1981-84.  Therefore,  the  technol¬ 
ogy  considered  in  the  Department’s  as¬ 
sessment  is  not  limited  to  that  presently 
in  production.  If  it  can  be  reasonably  pro¬ 
jected  that  the  technology  will  become 
available  in  time  to  be  applied  in  a  speci¬ 
fied  model  year,  its  use  is  technologically 
feasible  in  that  year.  See  generally 
“Chrysler  Corp.  v.  Department  of  Trans¬ 
portation,”  472  F.  2d  659  (6th  Cir.  1972) , 
at  671-3;  “International  Harvester  v. 
Ruckelshaus,”  478  F.  2d  615  (D.C.  Cir. 
1973),  at  628-9.  Although  marketing 
strategies  for  encouraging  the  purchase 
of  fuel  efficient  passenger  automobiles 
are  not  items  of  technology,  those  strate¬ 
gies  have  been  included  in  the  “mix 
shift”  portion  of  the  discussion  of  the 
technology-based  average  fuel  economy 
projections.  Given  the  use  of  “maxi¬ 
mum”,  the  Act  must  be  construed  to  re¬ 
quire  the  Department  to  base  its  analysis 
on  the  use  of  all  feasible  methods  for 
improving  average  fuel  economy. 

The  NPRM,  at  42  FR  10322,  solicited 
comment  on  the  second  statutory  con¬ 
sideration,  “economic  practicability.” 
Ford  Motor  Company  argued  that  this 
consideration,  along  with  the  technologi¬ 
cal  feasibility  consideration,  requires  the 
Department  to  reject  any  level  of  stand¬ 
ards  which  would  create  even  a  risk  of 
reductions  in  Industry  sales,  employment 
or  profits  or  of  restrictions  in  the  mix  of 


automobiles  offered  for  sale.  DN-15, 
Document  II,  p.  2.  Ford  suggests  basing 
the  standards  on  a  “risk-benefit”  anal¬ 
ysis.  Chrysler  Corporation  argued  that 
the  term  means  as  a  minimum  that  “the 
various  manufacturers  are  financially 
capable  of  taking  the  necessary  steps  to 
insure  compliance.”  DN-30,  p.  20. 
Chrysler  goes  on  to  state  that  the  anal¬ 
ysis  should  require  a  consideration  of 
the  Impacts  of  the  proposed  standards 
on  employment,  inflation,  and  con¬ 
sumers.  The  Department’s  view  on  this 
issue  is  more  consistent  with  that  of 
Chrylser  than  with  Ford’s. 

The  dictionary  meaning  of  the  word 
“practicable”  is  that  something  Is  “cap¬ 
able  of  being  put  into  practice,  done  or 
accomplished.”  Webster’s  Third  New 
International  Dictionary  1780  (1961),  8 
Oxford  English  Dictionary  p.  1218 
(1970).  “Economic  practicability”  is 
nowhere  defined  in  the  Act.  However, 
similar  terms,  “economically  justified” 
and  “economically  feasible,”  are  used  in 
Part  B  of  Title  m  of  the  Energy  Act,  and 
it  is  possible  to  infer  the  meaning  of  “eco¬ 
nomic  practicability”  from  the  use  of 
those  terms.  The  word  “practicable”  is 
synonymous  with  “feasible,”  according  to 
the  Oxford  definition.  This  appears  to  be 
consistent  with  the  way  the  term  is  used 
in  the  Act. 

Section  325(a)  (4)  (D)  defines  “eco¬ 
nomically  justified”: 

•  •  •  improvement  of  energy  efficiency  is 
economically  justified  if  it  is  economically 
feasible  the  benefits  of  reduced  energy  con¬ 
sumption,  and  the  savings  in  operating  costs 
throughout  the  estimated  average  life  of  the 
covered  product,  outweigh — 

(1)  Any  Increase  to  purchasers  in  initial 
charges  for,  or  maintenance  expenses  of.  the 
covered  product  which  is  likely  to  result  from 
the  imposition  of  the  standard. 

(U)  Any  lessening  of  the  utility  or  the  per¬ 
formance  of  the  covered  product,  and 

(1U)  Any  negative  effects  on  competition. 

It  should  be  noted  that  “economically 
feasible  the  benefits  of”  is  a  grammatical 
error  which  appears  in  the  Energy  Act 
itself  as  well  as  the  Conference  Report 
The  legislative  history  indicates  that  it 
should  probably  be  read  “economically 
feasible  and  if  the  benefits  of.” 

Section  325  clearly  contemplates  that 
a  standard  must  be  both  economically 
feasible  and  justified  on  a  cost-benefit 
basis.  Since  Congress  used  the  two  con¬ 
cepts  separately,  it  obviously  did  not  in¬ 
tend  them  to  be  synonymous,  i.e.,  eco¬ 
nomically  feasible  is  not  the  same  as  cost- 
beneficial.  This  is  further  made  clear  by 
the  definition  of  feasibility  in  the  Con¬ 
ference  Report: 

The  term  feasibility  is  used  in  section  325 
in  the  strict  sense,  namely  "capable  of  being 
carried  out”.  Economic  feasibility  refers  to 
whether  or  not  a  manufacturer  has  the  eco¬ 
nomic  capability  to  carry  out  the  require¬ 
ments  of  an  energy  efficiency  standard.  S. 
Rep.  No.  94-518,  HR.  Rep.  No.  94-700  (  94th 
Cong.,  1st  Sess.)  at  172. 

In  the  dictionary  definitions  listed 
above,  “feasible”  was  listed  as  a  synonym 
for  “practicable”,  and  interchanging 


them  would  lead  to  the  conclusion  that 
economic  practicability  is  a  separate  con¬ 
cept  from  cost-beneficial  (the  second  ele¬ 
ment  of  economically  justifiable) . 

In  addition,  not  equating  cost-benefit 
considerations  with  economic  practica¬ 
bility  is  consistent  with  the  goal  of 
achieving  maximum  feasible  fuel  econ¬ 
omy  by  allowing  economically  and  tech¬ 
nologically  possible  standards  which 
will  improve  fuel  economy  but  which 
an  analysis,  subject  to  many  practical 
limitations,  might  indicate  are  not  cost- 
beneficial. 

The  word  “practicable”  appears  in  the 
other  major  vehicle  regulatory  statute 
that  NHTSA  administers,  the  National 
Traffic  nd  Motor  Vehicle  Safety  Act.  Sec¬ 
tion  103(a)  of  the  Vehicle  Safety  Act 
(15  U.S.C.  $  1392(a))  states,  in  part: 

•  •  •  The  Secretary  shall  establish  by  or¬ 
der  appropriate  Federal  motor  vehicle  safety 
standards.  Each  such  Federal  motor  vehicle 
safety  standard  shall  be  practicable  •  •  • 

Unfortunately,  the  term  is  defined 
neither  in  the  Vehicle  Safety  Act  nor  its 
legislative  history.  However,  the  legisla¬ 
tive  history  of  the  Vehicle  Safety  Act 
states  that  the  determination  of  practi¬ 
cability  must  Include  consideration  of 
technological  and  economic  factors. 
Further,  there  is  a  small  body  of  judicial 
interpretations  of  the  term  which  out¬ 
lines  its  contours. 

'  First,  it  is  clear  that  the  term  does  not 
mean  cost-beneficial.  In  Chrysler  Corp. 
v.  Department  of  Transportation,  472  F. 
2d  659  (6th  Cir.  1972),  the  court  noted 
that  the  Automobile  Manufacturers  As¬ 
sociation  had  suggested  a  number  of 
amendments  to  the  bill  from  which 
the  Vehicle  Safety  Act  arose,  including 
limiting  standards  to  those  at  costs 
commensurate  with  the  benefits  to  be 
achieved.  Id.  at  672,  fn.  16.  and  stated: 

None  of  these  specific  restraints  sought  by 
the  Automobile  Manufacturers  Association 
was  adopted,  and  we  must  decline  to  write 
into  the  Act  the  very  same  suggestions  which 
Congress  declined  to  write  into  the  Act.  Id. 
at  672,  fn.  16. 

Considering  the  definition  of  “econom¬ 
ically  justifiable”  that  Congress  placed  in 
Part  B  but  not  Part  A  of  Title  m  of  the 
Energy  Act,  the  Department  must  like¬ 
wise  decline  any  invitation  to  write  such 
limitation  into  Part  A. 

What  “practicability”  does  mean  is 
suggested  in  the  following  cases.  In 
Chrysler  Corp.  v.  Department  of  Trans¬ 
portation,  515  F.  2d  1053  (6th  Cir.  1975) , 
relating  to  rectangular  headlamps,  the 
court  stated: 

A  review  of  the  cases  In  this  area  suggests 
the  practicability  requirement  was  designed 
primarily  to  prevent  the  NHTSA  from  estab¬ 
lishing  mandatory  safety  standards  that  are 
economically  or  technologically  infeasible, 
(citations  omitted) .  Id.  at  1060. 

In  Chrysler  Corporation  v.  Depart¬ 
ment  of  Transportation,  472  F.  2d  659 
(6th  Cir.  1972),  relating  to  passive  re¬ 
straints  the  court  stated : 

We  do  not  Intend  to  suggest  that  the  Agency 
might  impose  standards  bo  demanding  as  to 
require  a  manufacturer  to  perform  the  im¬ 
possible.  or  impose  standards  so  imperative 

as  to  put  a  manufacturer  out  of  business.  But 
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It  is  clear  from  the  Act  and  Its  legislative 
history  that  the  Agency  may  issue  standards 
requiring  future  levels  of  motor  vehicle  per¬ 
formance  which  the  manufacturers  could  not 
meet  unless  they  devoted  more  of  their  re¬ 
sources  to  producing  additional  safety  tech¬ 
nology  than  they  might  otherwise  do. 

Id.  at  672.  It  should  be  noted  that  this 
explicitly  recognizes  the  Department’s 
authority  to  set  standards  at  non-free 
market  dictated  levels,  l.e.,  at  levels  not 
fully  cost  justified  under  traditional  free 
market  economic  theory. 

Finally,  In  H  &  H  Tire  Co.  v.  U.S.  De¬ 
partment  of  Transportation,  471  F.  2d 
350  (7th  Cir.  1972)  the  Court  said: 

We  agree  with  the  Government  that  “the  fact 
that  a  government  regulation  may  cause  eco¬ 
nomic  hardship  to  a  party  does  not  make 
such  regulation  unreasonable.”  Id.  at  354. 

Congress  was  presumably  aware  of 
the  judicial  interpretation  of  this  term. 
It  can  be  inferred  from  Congress’  use  of 
the  same  term  in  the  Cost  Savings  Act 
as  in  the  Vehicle  Safety  Act,  both  of 
which  are  overseen  by  the  Commerce 
Committee  and  administered  by  the 
NHTSA,  that  Congress  intended  the 
same  interpretation  in  both  cases. 

Considering  all  these  factors,  the  De¬ 
partment  concludes  that  “economic 
practicability”  should  be  interpreted  as 
requiring  the  standards  to  be  within  the 
financial  capability  of  the  industry,  but 
not  so  stringent  as  to  threaten  substan¬ 
tial  economic  hardship  for  the  industry. 
A  cost-benefit  analysis  would  be  useful  In 
considering  these  factors,  but  sole  reli¬ 
ance  on  such  an  analysis  would  be  con¬ 
trary  to  the  mandate  of  the  Act. 

The  third  consideration  in  determin¬ 
ing  “maximum  feasible  average  fuel 
economy”  levels  is  “the  effect  of  other 
Federal  motor  vehicle  standards  on  fuel 
economy.”  This  term  is  interpreted  to  call 
for  making  a  straight-forward  adjust¬ 
ment  to  the  fuel  economy  improvement 
projections  to  account  for  the  impacts 
of  other  Federal  standards,  principally 
those  in  the  areas  of  emission  control, 
occupant  safety,  vehicle  damageability, 
and  vehicle  noise.  However,  only  the  un¬ 
avoidable  consequences  of  compliance 
with  these  standards  should  be  accounted 
for:  The  automobile  manufacturers  must 
be  expected  to  adopt  those  feasible  meth¬ 
ods  of  achieving  compliance  with  other 
Federal  standards  which  minimize  any 
adverse  fuel  economy  effects  of  those 
standards. 

The  final  statutory  consideration  is 
the  “need  of  the  Nation  to  'conserve  en¬ 
ergy.”  The  Support  Document  contains 
information  on  this  topic,  including  a 
discussion  of  the  impact  of  our  national 
need  to  import  large  quantities  of  petro¬ 
leum,  and  the  impact  of  various  auto¬ 
motive  fuel  economy  standards  schedules 
on  such  importation.  No  participant  in 
the  rulemaking  proceeding  disputed  the 
importance  of  the  need  to  conserve  en¬ 
ergy.  The  magnitude  and  prominence  of 
this  need  have  increased  in  the  years 
since  Congress’  amendment  of  the  Act.  It 
must  be  recognized  that  achieving  im¬ 
provements  in  automobile  fuel  economy, 
no  matter  how  great,  will  not  by  Itself 
solve  the  national  energy  problem.  Max¬ 


imum  conservation  efforts  must  be  made 
in  all  areas  of  energy  consumption  if 
the  nation  is  to  begin  to  solve  its  overall 
energy  problem.  It  would  jeopardize  the 
overall  national  conservation  effort  if 
individual  elements  of  that  effort,  such 
as  the  automobile  fuel  economy  pro¬ 
gram,  were  to  fail  to  require  the  last 
increments  of  feasible  fuel  savings  on 
the  sole  ground  that  such  increments 
are  small  in  comparison  to  the  overall 
need.  Therefore,  in  considering  various 
fuel  economy  schedules  for  1981-64  pas¬ 
senger  automobiles,  the  Department 
must  select  the  highest  schedule  con¬ 
sistent  with  the  other  statutory  require¬ 
ments,  due  to  the  serious  national  need 
to  conserve  energy.  See  Federal  Energy 
Administration  submission,  DN-37  pp. 
1-2. 

The  second  substantive  statutory  re¬ 
quirement  for  the  1981-84  standards  is 
that  they  must  result  in  “steady  prog¬ 
ress”  toward  meeting  the  1985  standard. 
Although  the  Act  does  not  define  the 
term  “steady  progress,”  some  guidance 
as  to  the  term’s  meaning  can  be  obtained 
by  reference  to  the  “plain  meaning”  of 
the  two  words,  cases  construing  the  two 
words,  and  the  Act’s  legislative  history. 
From  a  review  of  these  materials,  it  ap¬ 
pears  that  the  term  requires  annual  in¬ 
creases  in  average  fuel  economy,  but  with 
none  of  the  annual  increments  varying 
dramatically  from  the  other  annual  in¬ 
creases.  Schedules  like  those  suggested 
by  American  Motors  Corporation  (Tr-I, 
p.  74)  and  by  Damiler-Benz  AG.  (DN- 
10,  p.  11)  which  require  increases  in  av¬ 
erage  fuel  economy  in  only  one  year  dur¬ 
ing  the  1981-84  period,  would  be  incon¬ 
sistent  with  the  “steady  progress”  re¬ 
quirement,  even  if  they  met  the  “maxi¬ 
mum  feasible”  requirement,  since  they 
do  not  require  annual  progress.  On  the 
other  hand,  a  projected  maximum  feasi¬ 
ble  average  fuel  economy  level  of  26 
mpg  for  1981  for  example,  would  have  to 
be  adjusted  downward  because  of  the 
disproportionately  large  Increment  re¬ 
sulting  for  that  year. 

HI.  Determination  or  Maximum  Feasi¬ 
ble  Average  Fuel  Economy  Levels 

A.  Technology-based  fuel  economy 
projections.  Participants  in  the  rulemak¬ 
ing  proceeding  did  not  seriously  challenge 
the  appropriateness  of  the  basic  method¬ 
ological  approach  used  in  the  Support 
Document  (Docket  Number  FE  76-01 
GR-3)  to  project  fuel  economy  improve¬ 
ment  potential.  That  methodology  as¬ 
signs  an  analytically-derived  percent 
average  fuel  economy  improvement  to 
certain  options  which  are  technologi¬ 
cally  feasible  and  applies  that  percentage 
to  each  of  the  various  manufacturers’ 
present  passenger  automobile  fleets.  The 
same  implementation  schedule  is  not 
used  for  all  manufacturers  nor  for  all 
automobiles  in  a  given  manufacturer’s 
fleet  due  to  the  significant  differences 
which  exist  in  the  financial  capability 
and  in  the  efficiency  of  the  current  auto¬ 
mobiles  of  the  various  manufacturers. 
Rather,  a  maximum  appropriate  im¬ 
provement  schedule  taking  those  factors 
into  consideration  is  assigned.  The  tech¬ 


nology  considered  in  the  development 
of  the  standards  established  in  this 
notice  are  discussed  in  detail  below.  Be¬ 
cause  of  the  qualitative  difference  in  the 
domestic  automobiles  and  the  imports, 
the  fuel  economy  improvement  potential 
of  the  imports  will  be  discussed  sepa¬ 
rately. 

1.  Weight  reduction.  The  most  obvi¬ 
ous  method  for  improving  fuel  economy 
is  to  make  the  passenger  automobile 
lighter.  For  analytical  purposes,  the 
Support  Document  divided  this  option 
into  three  sub-options:  downsizing: 
material  substitution;  and  mix  shifts. 
“Downsizing”  referred  to  the  reduction 
of  vehicle  weight  and  exterior  dimen¬ 
sions  by  optimizing  the  vehicle  design. 
The  goal  of  downsizing  is  to  reduce  the 
exterior  dimensions  of  the  automobile 
without  reducing  significantly  the  inte¬ 
rior  passenger  and  luggage  volume  of  the 
automobile.  According  to  General  Motors, 
this  option  “retains  the  essential  char¬ 
acteristics  of  cars  that  meet  a  variety  of 
consumer  needs  and  desires.”  DN-18,  At¬ 
tachment  VIII,  p.  3.  The  Department 
notes  that  there  is  significant  variation 
in  the  interior  space  of  different  passen¬ 
ger  automobiles  with  the  same  number 
of  seating  positions  and  that  tradeoffs 
between  interior  space  and  improved  fuel 
economy  are  possible.  “Material  substitu¬ 
tion”  refers  to  the  substitution  of  mate¬ 
rials  with  lighter  weight  for  a  given 
strength,  such  as  aluminum,  plastics, 
and  high-strength  steel,  for  currently 
used  materials.  “Mix  shifts”  refers  to 
shifting  the  percentages  of  the  vehicles 
sold  in  different  market  classes  (e.g., 
selling  more  compacts  and  fewer  midsize 
automobiles).  For  explanation  of  these 
market  classes,  see  the  fuel  economy 
labeling  regulations  established  by  E.P.A.  * 
in  41  FR  49753  (November  10,  1976) .  The 
automobile  manufacturers  generally 
argued  that  they  were  unable  to  differen¬ 
tiate  between  weight  savings  attribut¬ 
able  to  downsizing  and  material  substi¬ 
tution.  since  they  are  both  inseparable 
parts  of  the  vehicle  redesign  process.  See 
GM  comment,  DN-18,  p.  11;  Chrysler 
comment,  DN-32,  p.  11.  Therefore,  the 
Rulemaking  Support  Paper  has  com¬ 
bined  the  weight  reduction  potentials 
for  those  two  methods.  Mix  shifts  will 
be  dealt  with  separately  in  section 
m_A.io. 

The  Support  Document  based  its  pro¬ 
jections  of  feasible  weight  reduction 
through  downsizing  primarily  on  the  re¬ 
ductions  already  achieved  by  General 
Motors  with  its  large-sized  vehicles  and 
on  press  reports  of  planned  downsiz¬ 
ing  of  the  other  market  classes.  See 
Support  Document  2,  Volume  I,  page  2-7. 
Since  these  projections  were  based  on 
current  downsizing  efforts,  they  may  well 
understate  the  maximum  potential  for 
downsizing  in  1981-84.  See  DN-11,  p.  4, 
comments  of  Mr.  Thomas  Austin.  In 
fact,  Ford,  in  response  to  the  April  1 
special  order  (DN-7)  projected  greater 
total  weight  reduction  for  its  fleet  than 
NHTSA  had  originally  assumed.  DN-15, 
Doc.  m.  p.  30.  GM  strongly  implied 
that  a  second  round  of  downsizing,  in 
addition  to  the  one  now  underway,  was 
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both  feasible  and  planned.  DN-18,  Att. 
Vm,  p.  3.  In  addition,  GM  submitted 
a  “hypothetical  scenario’’  of  actions  it 
could  take  to  meet  a  standard  of  27.5 
mpg  in  1985.  DN-18,  p.  12.  Although 
GM  characterizes  this  scenario  as  “dras¬ 
tic,”  the  company’s  main  concern  ap¬ 
pears  to  be  that  the  scenario  assumes 
the  use  of  diesel  engines  in  25%  of  its 
automobiles  and  a  reduction  in  average 
acceleration  capability.  The  projected 
weight  reductions,  which  are  signifi¬ 
cantly  greater  than  those  initially  pro¬ 
jected  by  NHTSA,  do  not  appear  “dras¬ 
tic,”  and  are  generally  consistent  with 
Ford’s  projections.  The  reasonableness 
of  GM’s  projections  can  also  be  inferred 
from  GM’s  statement  that  the  reduction 
assumed  no  mix  shift  toward  smaller 
market  classes  (p.  12)  and  the  fact  that 
its  projected  average  inertia  weight  for 
1984  subcompacts  (p.  13)  is  substantially 
higher  (2690  pounds)  than  that  of  many 
subcompacts  built  today. 

Additional  evidence  that  the  Support 
Document’s  projections  of  achievable 
weight  reductions  were  unduly  pessimis¬ 
tic  was  provided  by  Alcoa  and  U.S.  Steel 
Corporation  in  response  to  the  April  20 
special  order.  See  DN-27.  Alcoa  pro¬ 
jected  that  the  use  of  aluminum  in  cer¬ 
tain  vehicle  components  where  that  use 
is  expected  to  be  feasible  by  1982  could 
reduce  the  weight  of  a  present  com¬ 
pact  car  by  415  pounds.  Alcoa  empha¬ 
sized  that  that  total  was  not  based  on 
a  complete  list  of  all  feasible  alununum 
substitutions  and  that  no  allowance  was 
made  for  propagation  effects,  i.e.,  the 
ability  to  reduce  the  weight  of  certain 
additional  components  because  of  weight 
reductions  achieved  in  other  compo¬ 
nents.  DN-27-D. 

Alcoa  projected  a  material  cost  in¬ 
crease  of  only  $33  for  its  proposed  alu¬ 
minum  substitution.  U.S.  Steel  projected 
a  slightly  greater  weight  reduction,  at 
a  higher  cost,  through  the  substitution 
of  certain  steel  products  for  those  pres¬ 
ently  used.  DN-27-A.  These  projected 
weight  reductions,  which  do  not  refer  to 
identical  lists  of  vehicle  components,  are 
approximately  twice  as  great  as  those 
projected  in  the  Support  Document,  Doc. 
2,  Vol.  I,  page  2-7,  of  150-250  pounds. 
Since  the  Alcoa  and  U.S.  Steel  projec¬ 
tions  were  not  available  at  the  time  of 
the  NPRM,  the  Department  is  reluctant 
at  this  time  to  revise  upward  its  projec¬ 
tions  in  this  rulemaking  of  weight-saving 
potential  on  the  basis  of  those  submis¬ 
sions.  However,  these  submissions  do 
support  the  feasibility  of  the  original 
weight  reduction  projections. 

Front  engine,  front  wheel  drive  power 
trains  offer  another  technological  option 
for  further  downsizing  of  passenger  auto¬ 
mobiles.  GM  (DN-18,  p.  10)  and  Chrysler 
(DN-19,  p.  7)  each  projected  use  of  such 
power  trains  in  their  fleets  in  1981-84. 
Their  use  allows  additional  vehicle 
downsizing  through  maximizing  pas¬ 
senger  compartment  volume  by  elimina¬ 
tion  of  the  driveline  tunnel  and  rear  axle 
kick-up  area.  It  may  also  be  possible  to 
reduce  the  length  of  the  engine  com¬ 
partment  by  transverse  mounting  of  the 
engine  and  transmission.  The  only  pro¬ 


jection  given  for  fuel  economy  improve¬ 
ments  associated  with  front  wheel  drive 
was  the  5  percent  figure  offered  by  Dr. 
Sawyer  at  the  hearing.  Tr-m,  p.  93.  Al¬ 
though  no  percent  improvement  is 
assigned  to  front-wheel  drive  for  the 
purposes  of  this  analysis,  the  use  of  such 
power  trains  is  recognized  as  a  feasible 
method  for  optimizing  vehicle  design. 
The  availability  of  this  option,  which 
was  not  part  of  the  original  DOT  analy¬ 
sis,  tends  to  confirm  the  Department’s 
conclusion  that  the  weight  reductions 
projected  in  the  Support  Document  are 
conservative  estimates  of  the  maximum 
feasible  reductions.  There  appears  to  be 
no  technological  reason  which  would 
prohibit  the  use  of  such  power  trains  in 
all  vehicles,  particularly  if  the  imple¬ 
mentation  of  this  option  were  phased  in 
concurrently  with  transmission  changes. 
(See  sections  3  and  4) . 

Therefore,  the  weight  reductions  as¬ 
sumed  for  Ford  and  GM  have  been  re¬ 
vised  to  take  into  account  the  higher 
projections  made  by  those  companies, 
but  not  the  submissions  by  Alcoa  and 
U.S.  Steel.  In  the  case  of  AMC  and 
Chrysler,  the  original  projections  in  the 
Support  Document  have  been  retained, 
despite  the  claims  of  those  two  manu¬ 
facturers  that  the  Department’s  projec¬ 
tions  exceed  their  plans.1  AMC  argues 
that  its  vehicles  are  presently  optimally 
designed,  and  that  the  other  manufac¬ 
turers’  downsizing  plans  will  merely 
bring  the  latter  automobiles  up  to  AMC’s 
level  of  efficiency.  DN-14,  p.  1.  Chrysler 
argues  that  DOT  projections  are  100- 
200  pounds  too  optimistic  per  vehicle. 
DN-30,  p.  9.  With  respect  to  both  AMC 
and  Chrysler,  there  is  no  reason  to  be¬ 
lieve  that  the  improvements  associated 
with  material  substitution  are  not  as 
fully  applicable  to  them  as  to  Ford  and 
GM,  which  did  not  dispute  the  projected 
improvements.  Neither  AMC  nor  Chrys¬ 
ler  gave  any  indication  that  they  pres¬ 
ently  use  light-weight  materials  to  a 
greater  extent  than  their  domestic  com¬ 
petitors,  and  a  comparison  of  the  weights 
of  their  present  vehicles  confirms  that 
there  is  no  such  difference.  AMC’s  claim 
that  absolutely  no  downsizing  of  its  ve¬ 
hicles  is  possible  must  also  be  rejected. 
For  example,  the  AMC  Gremlin  has  less 
Interior  room  than  a  Honda  Accord,  but 
weighs  nearly  800  pounds  more.  See 
1977  EPA/FEA  Gas  Mileage  Guide,  Sec¬ 
ond  Edition,  and  Automotive  News,  1977 
Market  Data  Book  Issue,  April  27,  1977, 
pp.  76,  109.  The  AMC  Hornet  weighs 
nearly  500  pounds  more  than  an  Audi 
100LS,  but  has  less  interior  room.  The 
AMC  Pacer  weighs  nearly  600  pounds 
more  than  that  same  Audi  model,  with 
equivalent  interior  roominess.  The  AMC 
Matador  weighs  168  pounds  more  than 


■Many  of  the  automobile  manufacturers’ 
specific  objections  to  the  percent  improve¬ 
ments  projected  by  the  Department  for  vari¬ 
ous  technological  options  are  phrased  In 
terms  of  differences  between  DOT  projections 
and  the  manufacturer's  present  “plan.”  It  is 
clear,  however,  that  under  the  statute  DOT’S 
projections  must  be  based  on  maximum 
achievable  improvements,  notwithstanding 
any  contrary  “plans”  by  the  manufacturer. 


a  large  size  Pontiac,  based  on  a  com¬ 
parison  of  six-cylinder  versions  of  both 
cars,  but  has  eight  less  cubic  feet  of 
total  interior  volume.  A  similar  compari¬ 
son  between  present  Chrysler  and  Ford 
automobiles  reveals  no  significant  dif¬ 
ferences  in  weight  or  roominess,  yet 
Ford  projects  that  it  will  achieve  a  sig¬ 
nificantly  lower  fleet  average  weight 
than  Chrysler.  It  is  significant  that 
Chrysler  engineers  have  projected  that 
weight  reductions  of  630  pounds  could 
be  achieved  through  light-weight  ma¬ 
terial  substitution  alone  in  a  mid-size  car, 
with  "moderate  changes  in  design  and 
manufacturing  techniques.”  SAE  Paper 
#  760203,  Docket  FE-76-01-GR-21.4 
Those  engineers  project  that  such  weight 
reduction  techniques  could  be  imple¬ 
mented  in  "two  to  three  years,”  with  a 
resulting  fuel  economy  improvement  of 
26  percent.  Therefore,  the  original  as¬ 
sessments  of  weight  reduction  potential 
for  AMC  and  Chrysler  have  been  re¬ 
tained.  The  originally  adopted  schedule 
for  attaining  those  reductions  allows 
more  time  for  those  two  companies  to 
complete  the  process  than  in  the  cases  of 
Ford  and  GM,  in  order  to  take  into  ac¬ 
count  differences  in  economic  and  prod¬ 
uct  development  capabilities  (see  Sup¬ 
port  Document,  Doc.  4.).  These  delays 
provide  needed  flexibility  for  the  smaller 
domestic  manufacturers  without  signifi¬ 
cantly  reducing  total  fuel  savings.  Table 
5.1  of  the  RSP  provides  the  projected 
fleet  average  inertia  weights  for  each 
manufacturer  and  the  resulting  fuel 
economy  values  appear  in  Table  5.9. 

2.  Reduction  in  straight-line  acceler¬ 
ation  capability.  Over  a  limited  range  of 
engine  parameters,  it  is  possible  to 
achieve  fuel  economy  improvements 
through  reducing  engine  displacement  or 
the  ratio  of  engine  speed  to  vehicle  speed 
(N/V) ,  or  some  combination  of  those  two 
items.  These  reductions,  while  improving 
fuel  economy,  also  adversely  affect  ve¬ 
hicle  acceleration  capability.  Where  it  is 
possible  to  merely  substitute  one  set  of 
gears  for  another  to  change  the  axle 
ratio  or  expand  the  ratio  of  transmission 
gearing  or  where  sufficient  plant  flexibil¬ 
ity  exists  for  a  manufacturer  to  increase 
the  production  of  lower  displacement  en¬ 
gines,  this  method  of  Improving  fuel 
economy  can  be  implemented  in  a  highly 
economical  manner.  The  primary  con¬ 
straint  which  restricts  the  use  of  this 
method  is  consumer  resistance,  at  least 
initially,  to  significantly  reduced  levels  of 
vehicle  acceleration.  A  secondary  con¬ 
straint  is  the  increased  difficulty  of  con¬ 
trolling  NOx  emissions  as  engine  load¬ 
ing  increases. 

Therefore,  in  the  April  1  special  orders, 
the  automobile  manufacturers  were  re¬ 
quired  to  submit  estimates  of  the  mini¬ 
mum  level  of  acceleration  performance 
which  consumers  currently  find  accept¬ 
able.  DN-7,  Question  I.B.2.  The  respons- 


4  “SAE  Papers”  are  technical  research  pa¬ 
pers  presented  before  the  Society  of  Automo¬ 
tive  Engineers.  The  papers  cited  in  this  no¬ 
tice  were  prepared  by  engineers  and  scien¬ 
tists  expert  in  particular  areas  of  automotive 
technology. 
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es  to  this  question  were  relatively  con¬ 
sistent.  In  terms  of  the  time  required  for 
vehicles  to  accelerate  from  rest  to  a  speed 
of  60  miles  per  hour,  GM  Indicated  that 
vehicles  which  require  more  than  15  sec¬ 
onds  are  “currently  meeting  with  un¬ 
favorable  consumer  acceptance,”  (DN- 
18,  p.  5) ;  Ford  judged  the  same  time  to  be 
the  “minimum  performance  acceptable 
without  encountering  consumer  resist¬ 
ance.”  (DN-15,  p.  11) ;  Chrysler  estimat¬ 
ed  a  “threshold  level”  at  about  17  sec¬ 
onds,  '.DN-32,  p.  8) ;  and  AMC  states 
that  times  in  excess  of  20  seconds  are 
“clearly  unacceptable”  (DN-14,  p.  4). 
However,  the  specified  “thresholds”  do 
not  appear  to  be  absolute  minima,  even 
at  present,  which  all  passenger  automo¬ 
biles  must  exceed.  GM  states  that  16 
percent  of  its  present  fleet  of  passenger 
automobiles  presently  have  acceleration 
times  poorer  than  its  specified  minimum 
(id.,  p.  5),  Ford  states  that  nearly  26 
percent  of  its  fleet  is  in  that  class  (DN- 
43,  Att.  I) ,  and  AMC  states  that  26  per¬ 
cent  of  its  sales  are  presently  near  the 
20  second  threshold  (id.,  p.  4) .  Eight  per¬ 
cent  Chrysler’s  domestic  fleet  has  accel¬ 
eration  times  poorer  than  17  seconds. 
DN-32-A.  Large  portions  of  all  manu¬ 
facturers’  current  import  fleets  have  ac¬ 
celeration  performance  levels  poorer 
than  these  “thresholds.” 

In  view  of  these  statements,  it  is  con¬ 
cluded  that  a  reduction  in  average  pas¬ 
senger  automobile  acceleration  of  ap¬ 
proximately  10  percent  from  the  pres¬ 
ent  average  baseline  acceleration  times 
of  approximately  14  seconds  can  be 
achieved  without  incurring  substantial 
consumer  resistance.  This  reduction 
roughly  corresponds  to  a  fleet  average 
“zero-to-sixty"  time  of  15.4  seconds,  and 
would  be  phased-in  by  the  1981  model 
year.  A  fuel  economy  benefit  of  four 
percent  would  result  from  this  change. 

It  should  be  noted  that  several  factors 
combine  to  mitigate  the  impact  of  even 
this  relatively  modest  reduction.  First,  it 
is  possible  for  the  manufacturers  to 
achieve  this  reduction  by  narrowing  the 
range  of  offered  acceleration  characteris¬ 
tics,  e  g.,  by  decreasing  the  acceleration 
time  for  its  faster  automobiles.  Even 
under  the  GM  “Hypothetical  Scenario,” 
which  assumed  a  greater  performance 
reduction  than  the  one  projected  here, 
the  reduction  in  average  acceleration 
performance  is  achieved  while  concur¬ 
rently  improving  the  performance  of  the 
slowest  of  GM’s  present  passenger  auto¬ 
mobiles.  DN-18,  p.  17.  In  addition, 
it  may  be  possible  for  the  manu¬ 
facturers  to  offset  this  performance 
reduction  in  their  passenger  automobiles. 
At  the  same  time  that  a  manufacturer 
switches  from  an  8-cylinder  engine  to 
a  6 -cylinder  engine  or  lowers  the  N/V 
ratio,  it  could  increase  the  acceleration 
performance  of  whatever  engine  is  used 
by  using  a  turbocharger  or  fuel  injec¬ 
tion  system.  The  use  of  this  alternate 
technology  may  even  result  in  a  net  fuel 
economy  benefit,  in  some  cases.  DN-16, 
p.  1  (Volkswagen)  and  DN-27B,  p.  2  and 
Attachment  (Bendix).  Fuel  injection  is 
presently  used  on  a  number  of  passenger 
automobiles,  and  at  least  one  manufac- 
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turer  plans  to  use  turbochargers  in  the 
near  future.  DN-18,  p.  9  (GM).  Volks¬ 
wagen,  under  DOT  contract,  tested  a 
turbocharged  version  of  the  Diesel  Rab¬ 
bit  and  achieved  a  fuel  economy  im¬ 
provement  of  up  to  18  percent  with  a 
concurrent  improvement  in  acceleration 
performance.  The  acceleration  level  of 
•this  vehicle  is  superior  to  that  of  ap¬ 
proximately  24  percent  of  General  Mo¬ 
tors’  present  passenger  automobiles.  DN- 
16,  p.  2  (VW)  and  DN-18,  p.  6  (GM) .  The 
fuel  economy  benefit  from  turbocharg¬ 
ing  is  an  indirect  one  which  would  typi¬ 
cally  result  from  the  ability  to  substitute 
a  smaller  displacement  engine  for  the 
larger  one  currently  used  and  increasing 
the  smaller  engine’s  horsepower  while 
maintaining  its  better  fuel  economy  by 
turbocharging.  Therefore,  the  perform¬ 
ance  reduction  discussed  above  is  adopt¬ 
ed  in  the  analysis  on  which  the  1981- 

84  standards  is  based.  See  Rulemaking 
Support  Paper,  Section  5.3,  for  a  further 
discussion  of  this  topic. 

3.  Improved  automatic  transmissions. 
The  Support  Document  projected  that 
improvements  in  automatic  transmis¬ 
sions  could  result  in  a  10  percent  fuel 
economy  improvement  in  vehicles  which 
use  automatic  transmissions,  or  about 

85  percent  of  the  domestic  fleet.  This 
improvement  was  based  on  tests  of  pro¬ 
totype  transmissions  under  contract  for 
DOT,  and  several  studies  presented  in 
papers  submitted  to  the  Society  of  Auto¬ 
motive  Engineers.  Id.  Document  2,  Vol. 
1.  These  data  indicate  that  improve¬ 
ments  up  to  nearly  20  percent  are 
achieveable  with  certain  types  of  im¬ 
proved  automatic  transmissions.  Pres¬ 
ent  automatic  transmissions  are  gen¬ 
erally  three-speed  units  with  a  conven¬ 
tional  torque  converter.  Some  data  gen¬ 
erated  by  the  domestic  manufacturers 
indicate  that  certain  modified  versions 
of  the  present  three-speed  transmissions, 
principally  those  employing  a  lock-up 
clutch  on  the  torque  converter  in  con¬ 
junction  with  a  wide  gear  ratio  range, 
have  the  potential  to  achieve  the  as¬ 
sumed  10  percent  improvement.  In  ad¬ 
dition,  a  four-speed,  wide  ratio  range 
automatic  transmission  has  the  poten¬ 
tial  to  achieve  even  greater  fuel  econ¬ 
omy  improvements,  but  at  significantly 
higher  costs.  Ford,  GM,  and  Chrysler 
each  projected  fuel  economy  improve¬ 
ments  achieveable  through  the  use  of 
one  or  more  of  the  above  types  of  auto¬ 
matic  transmission  of  a  magnitude 
either  consistent  with  or  very  close  to 
the  assumed  10  percent  figure  projected 
in  the  Support  Document.  DN-15,  Doc. 
I.  p.  3;  DN-18,  p.  3;  DN-30,  p.  11.  Volvo 
also  supported  the  10  percent  improve¬ 
ment  projection.  DN-28-02,  p.  5.  Even 
if  the  higher  cost  four-speed  unit  is  nec¬ 
essary  to  achieve  this  improvement, 
none  of  the  four  domestic  manufactur¬ 
ers  claimed  that  the  use  of  such  units 
is  economically  impracticable,  in  response 
to  a  specific  question  In  the  April  1  spe¬ 
cial  order.  DN-7,  Questions  HA  and  B. 
Indeed,  Ford  has  begun  plant  modifica¬ 
tions  to  permit  the  production  of  a  four 
speed  automatic  transmission  with  lock¬ 
up  torque  converter  in  time  for  installa- 
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tion  in  some  1980  model  year  automo¬ 
biles.  Docket  FE-76-01-GR-23.  There¬ 
fore.  the  original  10  percent  Improve¬ 
ment  is  retained  in  the  final  analysis. 

GM  argued  that  the  10  parent  im¬ 
provement  in  automatic  transmissions 
is  not  applicable  to  all  automobiles 
which  use  automatic  transmissions.  DN- 
19,  p.  3.  Lightweight  vehicles  “with  small 
displacement  engines,  small  automatic 
transmissions  and  high  axle  ratios”  are 
projected  to  attain  a  significant  share 
of  the  market  and.  according  to  GM,  the 
fuel  economy  of  such  vehicles  is  not  sig¬ 
nificantly  improved  by  the  addition  of 
a  lock-up  clutch.  Id.,  p.  4.  NHTSA  can¬ 
not  accept  this  argument  for  several  rea¬ 
sons.  First,  GM  addressed  itself  primar¬ 
ily  to  the  impact  of  the  lock-up  clutch, 
without  addressing  the  impact  of  in¬ 
creasing  the  number  of  geared  speeds, 
which,  as  was  previously  noted,  is  con¬ 
sidered  both  technologically  feasible  and 
economically  practicable,  or  of  other 
transmission  improvement  techniques. 
Second,  none  of  the  other  manufacturers 
raised  a  similar  objection  to  the  as¬ 
sumed  across-the-board  application,  de¬ 
spite  their  even  greater  orientation  to¬ 
ward  smaller  market  class  automobiles. 
Third,  it  should  be  noted  that  General 
Motors’*  engineers  have  projected  fuel 
economy  improvements  up  to  nearly  20 
percent,  over  a  wide  range  of  engine 
sizes  %nd  axle  ratios.  See  SAE  Paper  No. 
770418,  Docket  FE-76-01-GR-21.  It  may 
be  that  GM  is  implying  that  its  future 
use  of  a  (presumably  new)  small  auto¬ 
matic  transmission  with  high  axle  ratio 
would  obviate  the  need  to  use  a  lock-up 
torque  converter  on  its  small  cars.  If 
this  is  true,  then  the  projected  10  per¬ 
cent  improvement  figure  for  all  automo¬ 
biles  which  employ  automatic  transmis¬ 
sions  is  still  correct,  since  the  new  drive 
train  would  achieve  that  improvement. 
GM  is  in  no  way  constrained  to  achieve 
that  improvement  in  precisely  the  same 
manner  in  which  it  is  postulated  in  this 
analysis. 

AMC  stated  that  it  could  only  achieve 
a  2  percent  improvement  in  its  auto¬ 
matic  transmissions.  DN-14,  p.  1.  How¬ 
ever.  AMC  presently  purchases  its  trans¬ 
missions  from  Chrysler  and  is  likely  to 
continue  to  purchase  such  technology 
from  outside  sources  in  the  future. 
Therefore,  any  transmission  improve¬ 
ments  achieved  by  the  “Big  Three” 
would  become  available  to  AMC,  albeit 
on  a  delayed  basis.  Implementation  de¬ 
lays  similar  to  those  assumed  for  Chrys¬ 
ler  and  AMC  for  weight  reduction  were 
also  assumed  for  transmission  improve¬ 
ments  in  this  analysis.  See  RSP  Tables 
5.5-5.8. 

4.  Improved  manual  transmissions. 
Another  possible  area  of  fuel  economy 
improvement  is  the  use  of  additional 
drive  gears  in  manual  transmissions. 
Many  domestic  manual  transmissions 
have  only  3-speeds.  Information  re¬ 
ceived  on  this  subject  in  response  to  the 
April  1  (DN-7)  and  April  21  (DN-28) 
special  orders  supports  a  projected  fuel 
economy  improvement  of  5  percent  for 
the  manual  transmission  portion  of  the 
fleet.  DN-18,  p.  8  (GM);  DN-28-02,  p. 
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6  (Volvo);  DN-28-03,  p.  5  (Honda). 
Ford’s  submission  supports  the  feasibil¬ 
ity  of  this  substitution  for  all  present 
manual  transmissions.  DN-15,  Doc.  I, 
p.  11.  No  information  was  submitted 
which  raised  any  doubts  about  the  tech¬ 
nological  feasibility  or  economic  prac¬ 
ticability  of  this  option.  In  fact,  five- 
speed  manual  transmissions  have  cur¬ 
rently  achieved  substantial  market  pene¬ 
trations  in  the  import  fleet.  Honda  pro¬ 
jects  that  the  use  of  five-speed  manual 
transmissions  would  result  in  a  $50  per 
vehicle  price  increase  (for  those  vehicles 
with  manual  transmissions).  DN-28-03, 
p.  5.  Therefore  a  5  percent  improvement 
for  all  manual  transmission  vehicles  was 
adopted  in  the  analysis.  The  percentage 
of  vehicles  which  use  manual  transmis¬ 
sions  was  not  projected  to  increase  be¬ 
tween  the  present  and  1985,  due  to  the 
difficulty  encountered  by  certain  manual 
transmission  vehicles  in  attempting  to 
meet  more  stringent  emission  standards. 
The  use  of  manual  transmissions  with 
additional  drive  gears  results  in  a  small, 
but  nevertheless  significant,  increase  in 
average  fuel  economy. 

5.  Improved  lubricants  and  accessories. 
Improvements  in  average  fuel  economy 
can  also  be  obtained  through  the  use  of 
synthetic,  lower  viscosity,  or  extended 
viscosity  range  lubricants  and  through 
improvements  in  the  efficiency  of  vehicle 
and  engine  accessories  such  as  pumps, 
fans,  and  accessory  drives.  A  total  im¬ 
provement  of  4  percent  was  assigned  to 
these  options  in  the  Support  Document, 
2  percent  for  each  category.  See  Doc. 
2,  Vol.  I,  p.  2-19.  Three  domestic  manu¬ 
facturers  which  addressed  this  issue  did 
not  object  to  the  4  percent  improve¬ 
ment  projection.  DN-18,  p.  1  (GM); 
DN-15,  Doc.  I,  p.  3  (Ford) ;  DN-14,  p. 
1  (AMC) .  Improvements  up  to  the  as¬ 
sumed  4  percent  for  lubricant  improve¬ 
ments  alone  have  been  documented.  See 
SAE  Papers  750376  (Docket  FE-76-01- 
GR-21)  and  750675  (Docket  FE-76-01- 
GR-21).  Therefore,  the  assumed  4  per¬ 
cent  improvement  is  retained  in  this 
analysis. 

6.  Reduction  of  aerodynamic  drag  and 
rolling  resistance.  Further  fuel  economy 
improvements  are  achievable  through 
reducing  the  automobile’s  aerodynamic 
drag  and  rolling  resistance.  The  latter 
term  refers  to  the  use  of  improved  radial 
and  other  advanced  tires  and  reductions 
in  the  frictional  losses  of  bearings  and 
other  similar  drive  line  and  chassis  com¬ 
ponents.  Aerodynamic  drag  and  roll¬ 
ing  resistance  improvements  could  be 
achieved  in  two  ways.  The  first  way  is 
to  obtain  credit  for  aerodynamic  drag 
reductions  already  achieved,  through  the 
use  of  the  optional  EPA  “coast-down” 
procedure  for  determining  road  load 
dynamometer  settings  in  fuel  economy 
tests.  See  40  CFR  86.177-11  (e)  (2) .  If  the 
optional  procedure  is  not  used,  fuel 
economy  test  results  will  be  based  on  cur¬ 
rent  tabulated  values  of  road  load  power 
which  in  certain  cases  may  result  in 
deleterious  fuel  economy  effects.  The 
second  way  results  from  future  improve¬ 
ment  In  these  two  areas.  Credit  for  fu¬ 
ture  aerodynamic  drag  reductions  must 
also  be  obtained  through  the  use  of  the 
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optional  EPA  procedure.  Data  indicates 
that  improvements  in  the  first  category 
alone  can  be  of  substantial  magnitude. 
See  RSP,  App.  D,  Ref.  18. 

The  automobile  manufacturers  ex¬ 
pressed  a  major  difference  of  opinion 
on  the  magnitude  of  achievable  improve¬ 
ments  in  this  area.  GM  indicated  that 
improvements  up  to  4  percent  for  aero¬ 
dynamic  drag  and  4  percent  for  roll¬ 
ing  resistance  were  achievable.  mJ-18 
p.  5,  10,  and  ANPRM  submission,  Docket 
Number  FE  76-01-N01,  No.  10,  pp.  16a, 
21-24.  The  other  manufacturers  indi¬ 
cated  much  lower  improvement  poten¬ 
tial,  although  apparently  not  assigning  a 
high  research  and  development  priority 
to  these  items.  DN-14,  pp.  4,  5  (AMC) ; 
DN-19,  p.  3,  DN-32,  Att.  n,  (Chrysler) ; 
DN-15,  Doc.  I,  p.  11  (Ford).  As  was  fre¬ 
quently  the  case  with  the  manufacturers’ 
statements,  the  percent  improvements 
given  reflect  present  plans  as  opposed  to 
•maximum  capabilities.  Therefore,  the 
Department  conducted  an  investigation 
to  determine  which  of  the  disparate  pro¬ 
jections  most  closley  corresponded  to  the 
actual  maximum  feasible  improvement. 
Available  data  indicates  that  improve¬ 
ments  in  the  upper  range  of  GM’s 
projections  are  in  fact  feasible  for  the ' 
1981-84  time  period.  Volkswagen,  for  ex¬ 
ample,  has  demonstrated  how  relative¬ 
ly  minor  changes  to  automobile  exterior 
design  can  result  in  significant  reduc¬ 
tions  in  aerodynamic  drag,  even  beyond 
the  GM  projections.  SAE  Paper  No. 
760185,  Docket  FE-76-01-GR-21.  Meth¬ 
ods  for  reducing  aerodynamic  drag  are 
discussed  further  in  Appendix  D  of  the 
Rulemaking  Support  Paper. 

In  the  case  of  rolling  resistance,  it  ap¬ 
pears  that  a  5  percent  fuel  economy  im¬ 
provement  can  be  obtained  by  switch¬ 
ing  from  bias  tires  to  “first  generation” 
radials,  although  much  of  the  switching 
has  already  occurred.  “Second  genera¬ 
tion”  radials  which  will  offer  further  im¬ 
provements  of  2  to  4  percent  are  now 
under  development,  with  GM  apparently 
being  the  leader  in  this  area  among  the 
auto  companies.  Docket  FE-76-01- 
GR-19,  20,  22.  It  should  be  noted  that  de¬ 
velopments  in  this  area  will  result  from 
the  automobile  companies  working  to¬ 
gether  with  the  tire  manufacturers,  since 
the  automobile  companies  generally  do 
not  manufacture  their  own  tires.  It  is 
likely  that  major  breakthroughs  by  one 
automobile  manufacturer  would  soon  be¬ 
come  available  to  all  manufacturers, 
since  the  tire  company  which  produces 
the  improved  tire  could  market  that  tire 
freely.  Additional  rolling  resistance  re¬ 
duction  can  be  obtained  through  increas¬ 
ing  tire  inflation  pressures  while  making 
appropriate  changes  in  the  vehicle  sus¬ 
pension  system.  See  Appendix  D  of  the 
Rulemaking  Support  Paper  for  further 
information  on  reducing  rolling  resist¬ 
ance.  It  is  concluded  that  the  previously 
discussed  Improvements  in  each  of  these 
two  areas  are  feasible  in  the  1981-84  time 
frame,  on  a  gradual  phase-in  basis.  See 
RSP,  Tables  5.5-5  8. 

7.  Use  of  alternative  engines.  The 
present  fleet  of  domestically  manufac¬ 
tured  passenger  automobiles  is  powered 
exclusively  by  conventional  homogeneous 


charge  spark  ignition  gasoline  engines. 
However,  certain  alternative  engine  types 
such  as  the  diesel  and  such  stratified 
charge  concepts  as  the  Honda  CVCC  and 
the  Ford  PROCO  (programmed  combus¬ 
tion)  offer  the  potential  for  significantly 
better  fuel  efficiency  than  present  en¬ 
gines.  Many  manufacturers  plan  to  use 
some  form  of  alternative  engine  in  their 
domestic  fleets  in  the  near  future,  includ¬ 
ing  General  Motors  with  the  diesel  (DN- 
18,  p.  32) ,  Ford  with  the  PROCO  (DN-15. 
Doc.  I.  p.  2),  and  Chrysler  with  a  form 
of  prechamber  engine  (DN-35-01,  At¬ 
tachment  B,  p.  6),  in  addition  to  the 
Honda  CVCC  and  Mercedes,  VW,  and 
Peugeot  diesels  aleady  on  the  market.  In 
the  case  of  the  diesel,  the  Support  Docu¬ 
ment  projected  (Summary  Report  p. 
A39),  and  the  domestic  manufacturer 
most  actively  pursuing  the  development 
of  diesel  engines  confirmed  in  its  re¬ 
sponse  to  the  April  1  special  order,  that 
the  diesel  offers  25  percent  better  fuel 
economy  than  a  comparably  performing 
conventional  spark  ignition  engine.  DN- 
18,  p.  2  and  Attachment  V  (GM) ;  DN-7, 
Question  I.A.  In  addition,  Volvo  sup¬ 
ported  the  25  percent  figure.  DN-28-02, 
p.  4.  Ford  indicates  that  the  PROCO 
engine  can  be  expected  to  provide  an  im¬ 
provement  in  fuel  economy  of  approxi¬ 
mately  20  percent.  DN-15,  Doc.  I,  p.  3 
and  Tr-n,  p.  38.  Honda  projects  a  fuel 
economy  improvement  differential  of 
roughly  10  percent  for  its  CVCC  engine. 
DN-28-03,  p.  11.  This  projection  may  be 
low.  The  fuel  economy  difference  be¬ 
tween  its  CVCC  and  non-CVCC  versions 
of  the  Civic,  as  determined  in  EPA  fuel 
economy  tests  is  approximately  30  per¬ 
cent.  The  Support  Document’s  projec¬ 
tion  of  a  25  percent  improvement  in  fuel 
economy  for  the  diesel  was  based  on  a 
comparison  of  fuel  economy  differentials 
actually  experienced  by  GM  and  VW 
with  their  recently  certified  diesel  pas¬ 
senger  automobiles. 

A  number  of  objections  were  raised 
by  a  variety  of  participants  in  the  pro¬ 
ceeding  with  respect  to  the  Department’s 
original  projections  of  a  market  penetra¬ 
tion  for  diesels  in  the  passenger  automo¬ 
bile  fleet  growing  linearly  from  5  percent 
in  1981  to  25  percent  in  1985.  The  passen¬ 
ger  automobile  industry  argued  that  the 
primary  difficulties  in  achieving  those 
substantial  market  penetrations  involve 
questions  about  the  marketability  of  die¬ 
sels  and  the  ability  of  diesel  engines  to 
meet  stringent  nitrogen  oxides  emission 
standards.  Tr-II,  P.  105,  126,  (GM) ; 
DN-19,  p.  1  (Chrysler).  The  market¬ 
ability  problem  for  diesels  is  attributed 
to  their  higher  initial  cost  and  current 
problems  with  exhaust  smoke,  engine 
noise,  cold -starting,  fuel  availability, 
and  odors.  The  nitrogen  oxide  problem 
results  from  the  diesel’s  alleged  in¬ 
ability  to  achieve  nitrogen  oxide  stand¬ 
ards  as  low  as  1.0  gram -per -mile,  the 
level  specified  in  the  Senate  and 
House  versions  of  the  Clean  Air  Act 
amendments.  On  the  other  hand,  repre¬ 
sentatives  of  some  public  interest  groups 
argued  that  the  most  serious  problem 
with  the  diesel  engine  Is  that  it  emits 
certain  presently  unregulated,  but  never¬ 
theless  dangerous,  pollutants  such  as 
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particulates  and  polynuclear  aromatics 
(PNA)  and  that  increased  use  of  diesel 
engines  should  therefore  be  pursued  with 
cautioi}.  DN-12,  pp.  19-28  (Citizen’s  for 
Clean  Air) ;  Tr-I,  p.  93  (Dr.  Sawyer,  for 
Environmental  Defense  Fund). 

In  order  to  obtain  more  information 
on  the  marketability  of  diesel  engines, 
the  Department,  in  the  April  1  special 
order,  required  those  passenger  auto¬ 
mobile  manufacturers  most  actively  pur¬ 
suing  the  diesel  option  to  submit  copies 
of  any  surveys  in  their  possession  relat¬ 
ing  to  the  marketability  of  diesels  in  the 
United  States.  DN-7,  question  IV.  A 
(GM)  and  question  B  (VW).  These  sur¬ 
veys  tended  to  support  the  conclusion 
that  a  20  to  25  percent  market  pen¬ 
etration  is  potentially  achievable. 
DN-18,  Att.  IV.  It  appears  that  the 
initial  orientation  of  present  passenger 
automobile  buyers  toward  diesels  is 
improved  significantly  when  potential 
buyers  obtain  more  information  about 
the  diesel’s  characteristics.  In  addition, 
present  consumer  resistance  to  diesels  is 
based  on  perceptions  of  those  diesel 
vehicles  presently  on  the  road.  GM  re¬ 
ports  that  “(r)ecent  developments  have 
significantly  improved  some  of  the  fac¬ 
tors  that  have  historically  detracted  from 
the  market  acceptance  of  diesel  engines 
such  as  noise,  odor,  cold  start  time  and 
reduced  acceleration.”  DN-18,  p.  2.  See 
also  DN-16,  p.  1  (VW),  with  respect  to 
the  turbocharged  diesel  Rabbit.  Further 
improvements  in  diesel  performance  can 
be  anticipated  as  the  use  of  diesels  is  ex¬ 
panded.  Therefore,  marketability  of  die¬ 
sel  engines  does  not  at  this  time  ap¬ 
pear  to*  be  as  serious  a  problem  as  the 
manufacturers  have  indicated,  although 
questions  of  the  precise  extent  of  future 
market  penetration  remain. 

Similarly,  the  nitrogen  oxides  emission 
problem  does  not  appear  to  be  beyond 
solution.  Relatively  little  has  been  done 
in  the  area  of  research  on  control  of 
diesel  emissions  because  of  their  present 
low  market  penetration  and  their  ability 
to  meet  present  emission  standards  es¬ 
sentially  without  emission  controls  ex¬ 
ternal  to  the  combustion  chamber.  In 
small  diesel  passenger  automobiles,  such 
as  the  VW  Rabbit,  NOi  levels  either 
meeting  or  closely  approaching  a  1.0 
gram-per-mile  standard  have  been 
achieved  without  the  use  of  such  NOx 
control  techniques  as  exhaust  gas  re¬ 
circulation.  Tr-III,  p.  11.  In  larger  auto¬ 
mobiles,  GM  states  that  a  level  of  1.5 
grams-per-mile  of  NO,  is  achievable 
with  its  350  V-8  diesel.  Tr-II,  p.  127. 
Further,  both  the  recently  passed  House 
and  Senate  amendments  to  the  Clear  Air 
Act  provide  for  some  type  of  NOx  waiver 
for  diesel  engines.  Ford  states  that  its 
PROCO  alternative  has  the  capability  to 
achieve  the  1.0  NOx  standard  without 
encountering  the  unregulated  pollutant 
problems  to  the  same  extent  as  diesels. 
Tr-II,  pp.  36,  42.  The  Honda  CVCC  ap¬ 
proach  appears  to  offer  significantly  bet¬ 
ter  emission  control  potential  than  the 
homogeneous  charge  engine,  without  as¬ 
sociated  unregulated  pollutant  prob¬ 
lems.  DN-28-03,  Attachment,  p.  100. 
Therefore,  the  Department  has  con¬ 
cluded  that  control  of  NOx  emissions 


down  to  approximately  1.0  gram-per- 
mile  will  not  present  an  insurmountable 
barrier  to  the  increased  use  of  alternative 
engines,  although  further  development 
work  may  be  required.  See  Tr-I,  p.  93, 
(Dr.  Sawyer). 

The  magnitudes  of  the  problem  pre¬ 
sented  by  the  unregulated  pollutants 
emitted  from  the  diesel  and  the  PROCO 
and  of  the  potential  for  reducing  those 
emissions  are  presently  unclear.  The 
particulate  emissions  from  diesels  are 
of  concern  to  EPA  because  of  the  poten¬ 
tial  significant  contribution  to  air  qual¬ 
ity  control  regions’  particulate  problems. 
EPA  is  studying  the  total  mass  and  other 
aspects  of  diesel  particulates,  but  as  yet 
no  firm  guidelines  on  allowable  diesel 
particulate  emissions  have  been  set. 
Control  of  diesel  particulates,  if  needed, 
is  expected  to  be  a  formidable  technical 
task.  See  Docket  Number  FE-76-01- 
GR-17. 

For  the  reasons  specified  above,  and 
particularly  because  the  Department  de¬ 
sires  further  information  on  health  ef¬ 
fects  the  Department  has  not  included 
alternative  engines  in  the  analysis  form¬ 
ing  the  basis  for  maximum  feasible  aver¬ 
age  fuel  economy  projections.  The  fore¬ 
going  disposition  of  the  “alternative 
engine”  issue  does  not  preclude  the  De¬ 
partment  from  including  the  use  of  such 
engines  in  projections  of  maximum  feas¬ 
ible  average  fuel  economy  in  a  subse¬ 
quent  proceeding  to  amend  the  1985 
standard. 

One  final  point  with  respect  to  future 
use  of  the  diesel  engine  deserves  further 
discussion.  Up  to  the  present,  the  use  of 
diesel  engines  has  generally  been  con¬ 
fined  to  luxury  automobiles  such  as  the 
Mercedes  and  Peugeot.  Recently  Volks¬ 
wagen  and  General  Motors  have  begun 
implementation  of  that  engine  by  diesel- 
izing  an  existing  engine,  rather  than  de¬ 
signing  a  completely  new  engine.  In  view 
of  past  applications  of  the  diesel  engine, 
it  would  not  be  surprising  if  the  new 
dieselized  versions  of  the  VW  and  GM 
engines  were  marketed  as  luxury  items 
at  a  high  price  mark-up,  higher  than 
that  justified  by  the  additional  cost 
alone.  If  this  were  done,  this  fuel  efficient 
technology  might  not  get  the  fair  market 
test  which  it  deserves,  because  of  the 
high  price  differential. 

Volkswagen  has  not  adopted  this  ap¬ 
proach.  Rather,  it  has  offered  its  diesel 
engine  as  a  $170  option  in  the  Rabbit 
(Tr-HI,  p.  18),  and  all  indications  are 
that  the  diesel  version  is  selling  ex¬ 
tremely  well,  both  in  the  United  States 
and  in  Europe.  Persistent  rumors  have 
circulated  that  the  General  Motors  diesel 
would  be  offered  at  an  extremely  high 
mark-up.  of  up  to  $1,000.  Tr-II,  p.  110. 
This  would  raise  serious  questions  as  to 
the  adequacy  of  the  market  test  which 
the  GM  diesel  would  receive,  if  those 
rumors  are  in  fact  true.  See  TR-II,  p.  Ill 
(GM) .  Despite  the  differences  in  size  be¬ 
tween  the  VW  and  GM  engines,  the  De¬ 
partment  would  be  hard  pressed  to 
understand  such  a  large  price  difference 
between  the  two  engines.  See  Support 
Document,  Doc.  3.  App.  B. 

8.  Improved  spark  ignition  engines. 
The  Support  Document  projected  that  a 


fuel  economy  Improvement  on  the  order 
of  10  percent  is  achievable  through  im¬ 
provements  to  the  conventional  spark 
ignition  engine.  The  use  of  an  integrated 
electronic  control  unit  for  spark  advance, 
fuel  metering,  and  exhaust  gas  recircula¬ 
tion,  optimization  of  combustion  cham¬ 
ber,  intake  system,  and  valve  timing,  and 
the  use  of  knock  sensing  and  fuel  injec¬ 
tion  were  identified  as  methods  for 
achieving  the  improvement.  See  Support 
Document,  Doc.  2,  Vol.  I,  pp.  2-16,  3-7. 
The  percent  improvement  attributable 
to  each  of  those  options  was  not  speci¬ 
fied,  although  it  was  stated  that  2  per¬ 
cent  of  the  total  was  assigned  to  fuel 
injection,  with  the  remaining  8  percent 
divided  among  the  others.  Id.,  3-7. 

The  Support  Document  also  identifies 
other  spark  ignition  engine  improve¬ 
ments  that  could  occur  as  a  result  of  that 
Document’s  downsizing  methodology.  As 
vehicles  were  downsized,  smaller  engines 
were  projected  to  be  used  in  those  vehi¬ 
cles,  in  order  to  maintain  horsepower-to- 
weight  ratios.  However,  in  selecting 
among  a  manufacturer’s  existing  engine 
line,  it  was  anticipated  that  in  those 
cases  where  a  choice  among  existing  en¬ 
gines  was  possible,  the  manufacturer 
would  select  the  more  efficient  one  and 
phase  out  the  least  efficient.  This  proce¬ 
dure  would  result  in  an  improvement  in 
average  engine  efficiency  of  8  to  13  per¬ 
cent.  See  Support  Document,  Doc.  2. 
Vol.  1,  p.  3-8. 

The  Support  Document  noted  further 
that  several  of  the  technological  changes 
to  engines  for  fuel  economy  improvement 
might  also  be  used  to  control  engine  ex¬ 
haust  emissions.  The  dual  benefits  of 
such  engine  and  emission  control  tech¬ 
nologies  is  explicitly  recognized.  It  is 
necessary  to  avoid  double  counting  of 
benefits,  however,  and  since  the  automo¬ 
bile  companies  and  the  Environmental 
Protection  Agency  (EPA)  have  generally 
treated  the  electronic  control  unit  as 
part  of  the  emission  control  system,  this 
analysis  is  revised  accordingly  to  make 
it  consistent.  DN-18.  p.  20  (GM) ;  DN-15, 
Doc.  I,  p.  17  (Ford) ;  “Analysis  of  Alter¬ 
native  Motor  Vehicle  Emission  Stand¬ 
ards,”  Docket  FE  76-01-GR-17,  App.  A. 
Therefore,  no  separate  fuel  economy 
benefit  was  attributed  to  the  use  of  elec¬ 
tronic  control  units. 

The  2  percent  fuel  economy  improve¬ 
ment  assigned  to  fuel  injection  was  con¬ 
firmed  by  Ford,  and  no  participant  in 
the  proceeding  suggested  a  lower  num¬ 
ber.  Id.,  Doc.  I,  p.  17.  Bendix,  the  major 
domestic  manufacturer  of  these  units, 
claimed  a  15  percent  fuel  economy  bene¬ 
fit,  adjusting  for  comparable  emission 
and  horsepower  levels.  DN-27B,  p.  2. 
Bendix  projects  the  costs  of  the  unit,  in¬ 
cluding  the  previously  discussed  elec¬ 
tronic  control  unit  and  sensors,  to  be 
less  than  $100,  about  $15  more  than  the 
advanced  carburetor  it  would  be  likely 
to  replace.  Several  model  types  now  in 
production  employ  fuel  injection.  See 
1977  EPA/FEA  Gas  Mileage  Guide. 

It  appears  likely  that  the  precise  im¬ 
provement  achievable  through  the  use 
of  the  remaining  engirife  improvement 
techniques  will  vary  from  manufacturer 
to  manufacturer,  depending  on  the  effi- 
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ciency  of  engines  presently  in  use.  AMC 
expressed  “no  disagreement’’  with  the 
originally  assigned  improvement,  which 
was  10  percent.  DN-14,  p.  1.  Chrysler  pro¬ 
jected  up  to  a  3  percent  fuel  economy 
improvement  for  redesigned  cylinder 
heads,  and  a  total  of  7*4  percent  for 
engine  control  optimization.  DN-30,  10, 
44.  Ford  did  not  address  the  issue  except 
for  the  impact  of  electronic  control  unit. 

Therefore,  it  appears  that  a  fuel  econ¬ 
omy  improvement  ranging  from  2  to  10 
percent,  depending  on  the  manufacturer, 
is  achievable  by  improvements  to  spark 
ignition  engine  efficiency,  even  beyond 
that  associated  with  the  use  of  the  best 
of  present  engines.  In  the  case  of  the 
manufacturers  with  the  most  efficient 
engine  lines,  the  2  percent  fuel  injection 
benefit  would  be  available,  as  a  mini¬ 
mum,  since  present  domestic  automo¬ 
biles  use  that  technology  only  to  a  neg¬ 
ligibly  small  extent.  In  the  case  of  the 
manufacturers  with  the  least  efficient 
engines,  even  selecting  the  most  efficient 
engines  in  their  lines  would  not  result  in 
the  application  of  optimally  efficient  en¬ 
gines.  Further  techniques  would  be 
available  to  those  manufacturers  to 
achieve  up  to  the  10  percent  improve¬ 
ment  in  fuel  economy  projected  in  the 
Support  Document. 

The  Department’s  assessment  of  the 
fuel  economy  improvements  due  to  im¬ 
proved  engines  in  1981-1984  is  that  the 
detailed  matching  of  specific  engines 
with  vehicles  in  specific  inertia  weight 
classes  as  identified  in  the  Support  Doc¬ 
ument  is  valid,  and  that  the  various  en¬ 
gine  and  emission  control  technologies 
discussed  above  can  be  used  to  maintain 
the  fuel  economy  resulting  from  that 
matching  process  while  emission  stand¬ 
ards  are  tightened.  See  Section  III.  C., 
however,  for  further  discussion  of  the 
relation  between  fuel  economy  and  emis¬ 
sion  standards. 

A  specific  engine  efficiency  improve¬ 
ment  device  not  included  in  the  previ¬ 
ous  discussion  is  the  variable  displace 
ment  engine.  This  concept  involves  the 
use  of  an  electromechanical  system 
which  deactivates  some  of  the  engine’s 
cylinders  during  those  operating  modes 
which  require  less  power,  such  as  idle, 
light  acceleration,  cruising  and  decelera¬ 
tion.  Eaton  Corporation,  the  developer 
of  this  technology,  projects  fuel  economy 
Improvements  of  10  to  40  percent  with  Its 
units,  depending  on  the  engine  operating 
mode.  Some  fuel  economy  benefit  would 
accrue  during  all  operating  modes  except 
moderate  to  heavy  acceleration.  Ford, 
which  is  the  automobile  company  most 
actively  pursuing  the  implementation  of 
this  technology,  cites  fuel  economy  bene¬ 
fits  to  date  of  3  to  7  percent  on  the  EPA 
composite  driving  cycle.  DN-15,  Doc.  1, 
p.  17.  It  should  be  noted  that  this  tech¬ 
nology  has  been  applied  to  certain  pro¬ 
totype  alternative  engines,  in  addition  to 
conventional  engines.  TR-II,  p.  39. 

9.  Building  “captive  imports”  domes¬ 
tically.  Section  503  of  the  Act  provides 
that  for  purposes  of  determining  com¬ 
pliance  with  fuel  economy  standards,  the 
fuel  economy  gatings  of  domestically 
manufactured  automobiles  may  not  be 
averaged  after  model  year  1979  together 


with  automobiles  more  than  25  percent 
of  whose  cost  is  attributable  to  value 
added  outside  the  United  States  and 
Canada.  Ford,  GM,  and  Chrysler  each 
have  subcompact  passenger  automobiles 
which  fall  in  the  latter  category.  Thus, 
if  those  “captive  import”  passenger  au¬ 
tomobiles  were  manufactured  in  the 
United  States  in  the  future,  they  could 
be  included  in  those  manufacturers’  av¬ 
erages,  resulting  in  some  increase  in  that 
average.  All  three  manufacturers  dis¬ 
claimed  having  present  plans  to  do  this, 
but  none  claimed  this  to  be  infeasible. 
Therefore,  this  also  presents  a  possible 
method  for  complying  with  the  fuel  eco¬ 
nomy  standards,  while  concurrently  in¬ 
creasing  domestic  employment 

Volkswagen  has  noted  that  this  pro¬ 
vision  has  the  anomalous  effect  of  dis¬ 
couraging  a  foreign  manufacturer  from 
building  production  facilities  in  the 
United  States.  While  it  was  adopted  to 
prevent  an  exportation  of  jobs,  the  pro¬ 
vision,  as  applied  to  a  foreign  manu¬ 
facturer,  discourages  the  importation  of 
jobs.  Although  this  impact  may  well  not 
have  been  intended  by  Congress,  it  fol¬ 
lows  directly  from  the  statutory  lan¬ 
guage  and  the  Department  is  powerless 
to  change  the  result  administratively. 
However,  Volkswagen,  or  any  other  for¬ 
eign  manufacturer,  may  manufacture 
automobiles  in  the  United  States  as  long 
as  more  than  25  percent  of  the  value 
added  content  is  foreign,  and  still  average 
those  vehicles  together  with  their  im¬ 
ported  fleet. 

10.  Mix  shifts.  A  significant  fuel 
economy  benefit  can  be  achieved 
through  the  use  of  marketing  strategies 
to  increase  the  sales  of  smaller  automo¬ 
biles.  In  addition,  some  improvement  can 
result  from  mix  shifts  even  in  the  ab¬ 
sence  of  any  initiatives  by  the  manufac¬ 
turers,  if  increases  in  demand  for  the 
smaller  market  class  automobiles  can  be 
projected.  Such  a  trend  Is  projected  by 
Ford  and  Chrysler,  relying  in  part  on 
long-term  trends  toward  the  smaller 
market  classes.  TR-n,  p.  270  (Chrysler) 
and  DN-15,  Doc.  I,  p.  11  (Ford) .  See  also 
TR— I,  p.  89  (Dr.  Sawyer),  DN-13,  p.  4 
(Environmental  Defense  Fund) ,  and  DN- 
21,  Attachment  (Public  Interest  Eco¬ 
nomics  Foundation) ,  the  latter  with  re¬ 
spect  to  the  issue  of  the  feasibility  of 
“forcing”  mix  shifts. 

Ford  argued  that  requiring  the  manu¬ 
facturers  to  take  actions  to  shift  the 
mix  of  passenger  automobiles  away  from 
that  mix  which  would  result  from  “free 
market”  forces  is  beyond  the  Depart¬ 
ment’s  statutory  authority.  DN-15,  Doc. 
IV,  p.  3-8.  The  Department  rejects  this 
position  as  inconsistent  with  the  “maxi¬ 
mum  feasible”  requirements  and  the 
legislative  history  of  the  Act. 

The  legislative  history  of  S.  1883,  the 
Senate  version  of  the  fuel  economy  pro¬ 
visions,  contains  a  clear  indication  of 
the  Congressional  intent  with  regard  to 
the  role  of  market  forces  and  mix  shifts 
in  establishing  the  standards.  In  explain¬ 
ing  the  standards  set  in  the  bill,  the  Sen¬ 
ate  Commerce  Committee  stated: 

A  DOT/EPA  report  estimated  that  up  to  a 
03-percent  Improvement  In  new  car  fuel 
economy  could  be  achieved  by  1980.  This  63- 


percent  gain  was  based  upon  maximum  tech¬ 
nological  Improvement  through  1980  ( weight 
reduction,  aerodynamic  drag  reduction, 
transmission  Improvement,  engine  resizing 
and  optimization)  and  a  moderate  shift  in 
sales  mix  to  35  percent  large  and  intermedi¬ 
ate  cars,  and  66  percent  compact  and  sub¬ 
compact  cars.  Such  a  shift  is  within  the  cur¬ 
rent  capabUlty  of  the  auto  Industry.  By 
calling  for  a  50-percent  improvement,  this 
legislation  provides  ample  cushion  for  un¬ 
foreseen  contingencies. 

S.  Rep.  No.  94-179  (94th  Cong.,  1st  Sess.) 
at  10.  The  Committee  thus  seems  to  have 
implicitly  accepted  the  necessity  or  pro¬ 
priety  of  requiring  such  a  mix  shift  to 
achieve  the  standards  it  set.  In  selecting 
a  50  percent  instead  of  63  percent  im¬ 
provement,  the  Committee  did  not  reject 
any  particular  identified  means  of  im¬ 
proving  fuel  economy.  It  simply  provided 
a  cushion  against  all  types  of  contingen¬ 
cies.  One  contingency  would  be  the  fail¬ 
ure  of  the  assumed  mix  to  sell.  Another 
would  be  the  failure  of  technology  to 
develop  at  the  assumed  pace  or  to  yield 
the  anticipated  improvement.  The  Com¬ 
mittee's  acceptance  of  the  shift  is  made 
even  clearer  a  few  pages  later  in  the 
Report: 

Figures  obtained  from  the  Recreational 
Vehicle  Industry  Association  indicate  that 
there  wUl  be  approximately  2  million  travel 
trailers  (hotnes-on-wheels)  and  1.2  million 
camping  trailers  (fold-down  types)  In  the 
hands  of  the  American  public  In  1976.  There 
are  also  3.2  mllUon  families  In  the  United 
States  of  7  or  more  persons.  If  reasonable 
assumptions  are  made  about  yearly  growth 
In  the  number  of  trailers,  auto  fleet  turn¬ 
over  rates,  etc.,  a  conservative  estimate  of 
the  towing  and  large  family  demand  for 
big  cars  Is  something  under  1  million  per 
year  over  the  next  few  years.  Even  If  the 
most  drastic  sales  mix  shifts  necessary  to 
meet  the  1980  goal  occur,  there  will  still 
be  at  least  1  million  full  size  and  luxury 
cars  produced,  clearly  a  sufficient  number 
to  meet  the  demand.  Special  problems  could 
arise  In  the  1980's  If  the  automakers  in¬ 
sist  on  sticking  solely  to  the  Internal  com¬ 
bustion  engine  to  meet  the  1985  goal.  How¬ 
ever,  diesel  towing  packages  could  be  an 
answer  to  this  problem,  with  no  sacrifice 
In  fuel  economy.  Also,  light  duty  trucks, 
which  are  not  subject  to  the  1980  or  1985 
goals  could  meet  a  significant  portion  of 
towing  demand. 

Id.  at  14.  Hie  Committee  clearly  antici¬ 
pated  shifts  in  both  sales  mix  and  the 
type  of  vehicles  offered  for  given  uses. 
Hie  1  million  figure  was  apparently  ob¬ 
tained  by  multiplying  the  10  percent 
large  car  figure  used  in  the  mix  shift 
assumed  in  the  DOT/EPA  report  and  10 
million,  the  total  number  of  passenger 
automobiles  sold  annually  in  the  mid- 
1970’s. 

The  extent  of  the  sales  mix  shift  the 
Committee  contemplated  as  being  pos¬ 
sibly  required  to  meet  the  27.5  mpg 
standard,  and  the  means  that  would  be 
necessary  to  achieve  it,  are  apparent 
from  the  DOT/ETA  report  cited  by  the 
Committee.  The  potential  63  percent  im¬ 
provement  was  under  “Scenario  D”, 
which  required: 

Steady  technological  improvement  through 
the  1980’s  •  •  • 

•  •  •  with  1980  sales  mix  assumed  at  10 
percent  large  oars,  25  percent  Intermediates. 
25  percent  compact,  and  40  percent  sub¬ 
compact. 
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Potential  for  Motor  Vehicle  Fuel 
Economy  Improvements:  Report  to  the 
Congress,  U.S.  Department  of  Transpor¬ 
tation  and  the  U.S.  Environmental  Pro¬ 
tection  Agency,  October  24,  1974,  at  66. 
The  DOT/EPA  report  also  states  that: 

•  •  •  sales  shift  In  Scenario  D  would 
probably  not  occur  "voluntarily”  because 
of  market  demands  for  larger  cars,  l.e.. 
Scenario  D  would  probably  require  more 
substantial  government  pressure  on  manu¬ 
facturers  and/or  consumers  than  would  be 
the  case  under  Scenarios  B  and  C. 

Id.  at  64,  and  that; 

Shift  in  mix  was  limited  to  that  possible 
given  the  availability  of  production  facili¬ 
ties,  but  no  limitations  due  to  consumer 
demand  were  assumed.  Some  of  the  tech¬ 
nological  options  considered  require  further 
development;  however  their  Implementation 
is  deemed  feasible  by  1980.  Technological  op¬ 
tions  were  screened  for  consumer  acceptabil¬ 
ity  prior  to  their  Inclusion,  but  once  selected, 
eventual  100  percent  application  to  the  new 
car  fleet  was  assumed. 

Id.  at  4.  The  Committee  thus  explicitly 
recognized  that  major  shifts  in  sales  mix 
could  be  required  to  meet  the  standards 
and  implicitly  recognized  that  these 
shifts  might  not  result  voluntarily  but 
could  require  government  pressure  on 
the  manufacturers  and/or  consumers. 
The  only  limit  on  the  mix  shift  that  was 
contemplated  was  that  which  was  im¬ 
posed  by  the  availability  of  production 
facilities;  consumer  acceptance  was  con¬ 
sidered  only  with  respect  to  technologi¬ 
cal  improvements. 

The  Senate  Committee  apparently 
realized  that  this  process  would  not  be 
without  some  risks.  First,  as  stated  above, 
it  reduced  its  standard  to  require  only  a 
50  percent  increase,  rather  than  a  63  per¬ 
cent  increase,  to  provide  “ample  cushion 
for  unforeseen  contingencies.”  (emphasis 
added).  Second,  the  bill  itself  contained 
provisions  to  protect  the  manufacturers 
from  an  “unanticipated  retail  sales  mix” 
beyond  the  control  of  the  manufacturer 
in  section  508(b)  (3) : 

“(3)  The  Secretary  may  waive  or  modify 
a  civil  penalty  determined  under  subsection 
(a)(1)  of  this  section  if,  and  to  the  extent 
that  the  manufacturer  Involved  demonstrates 
to  the  Secretary  that  its  failure  to  comply 
with  an  applicable  average  fuel  economy  per¬ 
formance  standard  resulted  from  an  unan¬ 
ticipated  retail  sales  mix  among  different 
classes  of  automobiles  or  light  duty  trucks, 
as  appropriate,  manufactured  by  It  and  that 
such  mix  was  beyond  the  control  of  the 
manufacturer:  Provided,  That  the  Secretary 
may  not  Waive  or  modify  any  such  penalty 
unless  the  manufacturer  involved  demon¬ 
strates  to  the  Secretary  that  It  Included  in 
its  automobiles  or  light  duty  trucks,  as  ap¬ 
propriate,  all  of  the  Improvements  to  In¬ 
crease  fuel  economy  that  were  technologi¬ 
cally  feasible,  and  that  it  made  a  good  faith 
effort  to  produce  or  stimulate  a  retail  sales 
mix  that  would  have  resulted  in  compliance 
with  the  applicable  standards,  through  ad¬ 
vertising,  pricing  practices,  availability  of 
models,  and  any  other  means. 

In  other  words,  a  manufacturer  could  be 
let  off,  but  only  if  it  had  done  every¬ 
thing  it  could  to  achieve  the  required 
product  sales  mix. 

Finally,  the  bill  provided  some  addi¬ 
tional  protection  for  the  manufacturers 


by  allowing  for  recoupment  of  penalties 
In  the  event  of  subsequent  overachieve¬ 
ment  (section  508(c))  and  for  modifica¬ 
tion  of  the  standards  by  the  Secretary  if 
new  information  indicated  the  standards 
could  not  be  achieved  (section  504(b) ) . 
It  should  be  noted,  however,  that  down¬ 
ward  revision  of  the  1980  and  1985  stand¬ 
ards  would  be  subject  to  Congressional 
approval  (section  504(b)  (2) ) . 

To  summarize  briefly,  the  Committee 
apparently  recognized  that  a  major  sales 
mix  shift  away  from  current  levels  would 
be  necessary  to  meet  the  standards,  and 
that  achieving  this  shift  would  require 
pressure  from  the  government  on  the 
manufacturers  and  by  the  manufac¬ 
turers  on  the  consumers.  It  realized  there 
were  risks  involved  in  this,  and  tried  to 
reduce  them  first  by  setting  the  stand¬ 
ards  below  the  maximum  achievable 
level,  and  then  by  allowing  an  escape 
clause  for  the  manufacturers  if  the  con¬ 
sumers  did  not  accept  sales  mix  neces¬ 
sary  to  meet  that  reduced  level  after 
every  good  faith  effort  to  change  their 
preferences.  Finally,  it  provided  a  mech¬ 
anism  for  recoupment  of  penalties,  and 
for  revision  of  the  standards  downward, 
subject  to  Congressional  approval,  if  the 
standards  could  not  be  met. 

There  is  only  one  statement  in  the  re¬ 
port  which  could  be  claimed  to  limit 
this  virtual  requirement  of  significant 
sales  mix  shifts: 

The  fuel  economy  standards  approach 
adopted  In  this  legislation  leaves  maximum 
flexibility  to  the  manufacturer  to  meet  the 
standards.  This  should  result  in  a  more 
diverse  product  mix  and  wide  consumer 
choice.  In  meeting  the  fuel  economy  stand¬ 
ard  applicable  to  any  given  model  year  one 
manufacturer  could  choose  new  technology, 
another  could  choose  to  shift  more  rapidly 
to  lighter  weight  vehicles,  and  still  another 
could  choose  some  combination  of  the  two. 

S.  Rep.  No.  94-179,  supra,  at  6.  Argu¬ 
ably,  the  “more  diverse  product  mix” 
language  limits  the  extent  to  which  any 
mix  shift  could  be  pushed.  However,  this 
argument  must  be  rejected  because  the 
language  already  states  that  the  stand¬ 
ards  adopted  in  the  bill,  which  include 
the  significant  mix  shifts,  will  satisfy 
this  concern.  Rather  than  limiting  the 
magnitude  of  the  mix  shifts  necessary, 
this  language  seems  to  indicate  that  the 
approach  of  letting  each  manufacturer 
choose  its  own  approach  to  meeting  the 
standards  will  result  in  a  more  diverse 
product  mix  than  the  alternative  legis¬ 
lative  solutions  that  were  considered, 
such  as  mandating  the  procedures  to  be 
used  or  forbidding  the  sales  of  vehicles, 
getting  below  a  specified  fuel  efficiency 
rating. 

The  legislative  history  of  H.R.  7014. 
the  bill  containing  the  House  version  of 
the  fuel  economy  provisions,  is  less  spe¬ 
cific  in  its  treatment  of  product  mix  and 
market  demand.  The  first  references  were 
in  regard  to  the  process  of  setting  the 
1980  standards: 

The  DOT  EPA  study  of  the  potential  for 
motor  vehicle  fuel  economy  Improvement 
Indicates  that  with  technological  Improve¬ 
ments  and  use  of  smaller  engines  but  with¬ 
out  any  shift  to  smaller  cars,  sales-welghted 
fuel  economy  of  automobiles  sold  In  1980 


could  reach  20.3  MPG  In  1980  (a  45  percent 
increase  above  1974).  If  the  maximum 
feasible  shift  to  small  cars  occurred,  sales- 
welghted  fuel  economy  could  reach  22.2  mpg 
In  1980  (a  59  percent  Increase  over  1974). 
The  study  assumed,  for  purposes  of  these 
projections,  that  these  levels  of  fuel  economy 
could  be  achieved  without  any  reduction 
In  the  stringency  of  the  statutory  hydrocar¬ 
bon  (HC)  and  carbon  monoxide  (CO)  emis¬ 
sion  standards  which  are  scheduled  to  be 
effective  in  1978. 

H.R.  Rep.  No.  94340  (94th  Cong,  1st 
Sess.)  at  86,  and 

The  Committee,  In  setting  the  statutory 
average  fuel  economy  standards  for  passen¬ 
ger  automobiles,  gave  careful  consideration 
to  the  EPA-DOT  study’s  conclusion  that  a 
63  percent  Improvement  in  average  fuel 
economy  levels  between  1974  and  1980  (  22.2 
MPG)  was  the  maximum  potential  Improve¬ 
ment  in  average  fuel  economy.  This  projec¬ 
tion  was  on  an  Industry-wide  basis  and  was 
not  a  level  which  each  manufacturer  neces¬ 
sarily  could  be  expected  to  reach;  It  as¬ 
sumed  the  maximum  shift  to  smaller  cars 
which  was  technologically  feasible,  and  It 
appeared  to  assume  that  there  would  be 
no  reduction  In  fuel  economy  associated 
with  more  stringent  emissions  standards. 
The  Committee,  In  translating  this  Industry¬ 
wide  potential  average  fuel  economy  projec¬ 
tion  into  an  average  fuel  economy  standard 
which  each  manufacturer  must  attain,  was 
of  the  view  that  any  emission  standards 
likely  to  be  In  effect  In  1980  would  Involve 
at  least  a  5  percent  reduction  (1  MPG) 
In  average  fuel  economy  in  1980.  In  addi¬ 
tion,  because  of  the  likelihood  that  in  that 
year  a  number  of  smaller  manufacturers 
are  likely  to  "overachleve”  (have  an  aver¬ 
age  fuel  economy  In  excess  of  the  Industry¬ 
wide  target),  the  Committee  felt  it  could 
set  a  standard  for  each  manufacturer  which 
was  somewhat  lower  than  the  Industry-wide 
target.  In  light  of  these  considerations  the 
Committee  set  the  average  fuel  economy 
standard  for  each  manufacturer  at  20.5 
MPG  for  model  year  1980.  The  model  year 
1978  and  1979  standards  were  set  at  2  MPG 
and  1  MPG,  respetcively,.  below  the  1980 
standard. 

Id.  at  88. 

Taken  together,  these  two  passages 
leave  no  doubt  that  the  Committee  based 
its  standards  on  the  improvement  pro¬ 
jection  that  included  the  significant 
product  mix  shift,  as  discussed  above, 
and  thus  also  implicitly  accepted  the 
possibility  that  mix  shifts  would  be  re¬ 
quired  to  meet  the  standards.  Id.  at 
87.  This  seems  particularly  clear  from 
the  second  statement.  The  Committee 
started  with  one  figure  and  made  two  ad¬ 
justments  in  it  to  obtain  the  standard 
specified  in  the  House  bill.  Since  the 
starting  figure  was  based  on  the  mix 
shift  assumed  in  the  DOT-EPA  report 
and  since  neither  of  the  adjustments  in¬ 
volved  elimination  of  the  mix  shifts,  the 
final  figure  must  be  based  upon  those 
shifts  too. 

The  only  other  mention  of  product 
mix  or  consumer  demand  is  the  fol¬ 
lowing  : 

•  •  •  Committee  recognizes  that  the  au¬ 
tomobile  industry  has  a  central  role  in  our 
national  economy  and  that  any  regula¬ 
tory  program  must  be  carefully  drafted  so 
as  to  require  of  the  Industry  what  is  at¬ 
tainable  without  either  imposing  Impossible 
burdens  on  it  or  unduly  limiting  consumer 
choice  as  to  capacity  and  performance  of 
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motor  vehicles.  The  Committee  has  devised 
the  regulatory  program,  which  appears  In 
Part  A  of  the  bill.  •  •  • 

Id.  at  87.  Again,  it  Is  arguable  that 
the  “without  .  .  .  unduly  limiting  con¬ 
sumer  choice”  language  could  limit  the 
extent  of  any  market  shift.  However,  it 
is  again  clear  that  the  Committee  be¬ 
lieved  that  the  program  it  had  pro¬ 
posed  would  satisfy  this  constraint,  l.e., 
that  the  mix  shifts  contemplated  by  the 
standards  would  not  unduly  limit  con¬ 
sumer  choice.  Further,  this  passage  pro¬ 
scribes  only  “ unduly  limiting  consumer 
choice”.  (Emphasis  added.)  That  is,  con¬ 
sumer  choice  may  not  be  limited  un¬ 
less  it  can  be  justified  by  resulting  im¬ 
provements  in  fuel  economy. 

Finally,  the  House  bill  did  not  contain 
any  provisions  allowing  modification  of 
any  penalties  incurred  because  of  unan¬ 
ticipated  sales  mix.  However,  the  bill 
contained  provisions  allowing  both  the 
carry-back  and  carry-forward  of  penalty 
credits  for  overachieving  in  any  model 
year  (section  508(a)(3))  and  modifica¬ 
tion  of  the  standards,  subject  to  Con¬ 
gressional  disapproval  for  decreases  be¬ 
low  28  mpg  or  increases  above  27.5  mpg. 

The  legislative  history  indicates  that 
both  houses  of  Congress  expected  that 
significant  shifts  in  product  mix  might 
be  required  to  meet  the  standards  they 
were  setting,  and  that  there  would  have 
to  be  some  efforts  to  induce  the  market 
to  achieve  these  shifts.  The  manufac¬ 
turers  have  a  panoply  of  marketing 
measures,  including,  pricing,  advertis¬ 
ing,  and  dealer  incentives,  to  aid  them  in 
such  efforts.  Both  houses  of  Congress 
provided  some  mechanism  for  reducing 
penalties  if  the  standards  could  not  be 
achieved,  with  the  Senate  specifically 
providing  for  the  effects  of  a  failure  of 
a  manufacturer  to  succeed  in  Inducing 
-the  market  to  accept  the  required  mix. 

The  Act  as  finally  adopted  does  not 
contain  the  Senate  unanticipated  mix 
provision,  but  is  basically  identical  to 
the  House  bill  in  its  penalty  recoupment 
provisions.  The  fact  that  the  Senate  pro¬ 
vision  was  eliminated  may  Indicate 
either  that  a  tougher  standard  was  fi¬ 
nally  agreed  to  by  the  Senate,  or  that  the 
recoupment  and  standard  modification 
procedures  were  believed  adequate  to 
handle  failures  to  achieve  required  prod¬ 
uct  mixes.  What  is  clear  1s  that  free 
market  demand  and  product  mix  were  in 
no  way  determinative  of  the  standards 
finally  adopted.  If  consideration  of  non- 
free  market  mix  shifts  is  appropriate  in 
establishing  the  1980  standard,  it  must 
also  be  appropriate  for  the  1981-84 
standards,  which  are  required  to  result 
In  “steady  progress”  over  the  1980  base 
toward  the  1985  target. 

11.  Combining  the  improvement  pro¬ 
jections.  To  determine  the  technologi¬ 
cally  feasible  level  of  average  fuel  econ¬ 
omy  for  each  of  the  domestic  manu¬ 
facturers,  it  is  necessary  to  combine  the 
percent  improvements  assigned  to  each 
of  the  technological  options  discussed  in 
section  m.A,  according  to  the  phase-in 
schedule  set  forth  in  Tables  5. 5-5. 8  of 
the  RSP.  The  methodology  in  the  Sup¬ 
port  Document  assumed  (Doc.  2,  Vol.  I, 


p.  2-23) ,  and  the  manufacturers  did  not 
seriously  dispute,  that  the  improvement 
options,  including  weight  reduction, 
transmissions,  engine  improvements,  and 
alternative  engines  could  be  combined  in 
a  straight-forward  arithmetically  addi¬ 
tive  manner.  Question  ID.  of  the  April  1 
special  order  directed  the  automobile 
manufacturers  to  specify  which,  if  any, 
of  the  options  for  improving  fuel  econ¬ 
omy  are  not  additive,  to  quantify  any 
negative  synergistic  effect,  and  to  sub¬ 
mit  any  data  relevant  to  this  issue.  OM 
responded  that  the  options  it  had  evalu¬ 
ated  are  additive.  DN-18,  p.  11.  Ford 
presented  a  table  showing  areas  of 
judged  Incompatibility  between  various 
options  but  presented  no  supporting  data 
or  rationale.  DN-15,  Doc.  I,  p.  14.  Most 
of  the  areas  of  questionable  additivity 
involved  alternative  engines.  Chrysler 
expressed  the  opinion  that  the  various 
options  are  either  “additive  or  very 
nearly  additive”  and  stated  that  it  relied 
on  the  assumption  of  additivity  for  its 
own  internal  projections.  DN-32,  p.  12. 
Chrysler  expressed  uncertainty  about  the 
options  related  to  engine  speed,  such  as 
some  accessory  Improvements  and  over¬ 
drive  transmissions,  but  was  unable  to 
quantify  this  effect.  Therefore,  the  as¬ 
sumption  of  additivity  has  been  retained. 
Options  which  are  mutually  exclusive, 
such  as  Improved  automatic  and  manual 
transmissions,  are  of  course  not  addi¬ 
tive. 

Based  upon  the  technologically  fea¬ 
sible  weight  reduction  only,  the  Depart¬ 
ment  projects  that  General  Motors,  Ford, 
Chrysler,  and  American  Motors  will  be 
able  to  achieve  21.6  mpg,  21.6  mpg,  22.7 
mpg,  and  21.2  mpg,  respectively,  by  1981, 
and  22.2  mpg,  23  mpg,  23.6  mpg,  and  24.7 
mpg,  respectively,  by  1985.  The  follow¬ 
ing  additional  average  fuel  economy 
gains  can  be  achieved  through  the  use 
of  the  other  technological  options: 

Table  1  • . 

Percent 


Acceleration  reduction _ 10 

Automatic  transmission  with  lockup 

torque  converter _  10 

Five-speed  manual  transmission _  6 

Improved  lubricants _  9 

Reduced  accessory  loads _ _ _ 2 

Reduced  aerodynamic  drag _  4 

Reduced  roUlng  resistance _  3 

Diesels  (or  equivalent  alternative 

engine)  _ 20-25 

Further  weight  reduction  (additional 
material  substitution  and  further 
downsizing,  including  front  wheel 

drive) _ 6 

Improved  spark  Ignition  engines _  2-10 

Variable  displacement  engines _  8-7 

Turbochargers  _ 0-15 

Domestic  production  of  captive  im¬ 
ports  _  0-4 

Mix  shift  to  10  pet  large,  25  pet  inter¬ 
mediate,  25  pet  oompact,  and  40 
pet  subcompact _ 5 


B.  Economic  practicability.  In  consid¬ 
ering  the  economic  practicability  of  im¬ 
plementing  the  technologically  feasible 
options  in  1981-84,  the  Department  ex¬ 
amined  several  different  schedules  of 
standards  based  upon  different  sets  of 
options.  The  sets  ranged  from  one  that 
was  almost  fully  comprehensive  to  one 
that  Included  only  a  select  number  of 


the  options.  Excluded  from  all  sets  were 
same  spark  ignition  engine  improve¬ 
ments.  variable  displacement  engines, 
further  weight  reduction  beyond  that 
Initially  projected  in  the  Support  Docu¬ 
ment  or  submitted  by  the  manufacturers, 
and  domestic  production  of  captive  im¬ 
port  passenger  automobiles.  Due  to  the 
lack  of  complete  data  for  these  options 
and  their  omission  from  the  NPRM  and 
Support  Document,  they  have  been  ex¬ 
cluded  from  further  consideration  in  this 
rulemaking.  Efforts  will  be  made  to  sup¬ 
plement  the  Department’s  data  base  in 
these  areas  in  future  rulemaking  pro¬ 
ceedings. 

The  least  comprehensive  set  was  that 
underlying  the  schedule  of  standards 
suggested  by  Ford:  21  mpg  in  1981;  22 
mpg  in  1982;  23  mpg  in  1983  ;  24  mpg  in 
1984;  and  25  mpg  in  1985.  Even  though 
that  was  the  highest  schedule  suggested 
by  any  manufacturer,  the  Department 
regards  it  as  a  low  range  schedule.  It 
was  rejected  for  several  reasons.  First,  it 
would  not  satisfy  the  maximum  feasible 
requirement.  The  manufacturers  have 
available  to  them  options  that  involve 
little  or  no  engineering  or  marketing  risk 
that  in  combination  would  be  economi¬ 
cally  practicable  and  would  enable  them 
to  exceed  substantially  Ford’s  suggested 
schedule.  Second,  the  schedule  would 
violate  the  requirements  that  the  1981- 
84  standards  result  In  steady  progress 
toward  the  1985  standard  which,  unless 
changed  by  future  rulemaking,  is  27.5 
mpg,  not  25  mpg. 

The  Department  also  considered  a  his  h 
range  schedule  based  cm  all  of  the  op¬ 
tions  not  excluded  in  the  first  paragraph 
of  this  section. 

The  Department  believes  that  there 
are  risks  associated  with  substantial  mix 
shifts  notwithstanding  the  historical 
trend  toward  smaller  passenger  auto¬ 
mobiles.  While  that  trend  may  continue, 
there  is  no  assurance  that  it  will.  For  rea¬ 
sons  including  prestige,  comfort,  and 
sheer  size,  there  continues  to  be  a  strong 
demand  for  mid  size  and  large  size 
passenger  automobiles.  This  is  true  even 
though  most  of  these  automobiles  offer 
no  more  seating  capacity  in  terms  of 
number  of  positions  than  some  compacts. 
Further,  as  discussed  below,  the  downsiz¬ 
ing  of  passenger  automobiles  may  at  least 
temporarily  slow  the  trend  to  small  cars. 
Further,  the  Department  lacked  suffici¬ 
ent  marketing  data  to  justify  a  lesser 
shift  toward  small  cars. 

Given  the  overriding  purpose  of  the 
fuel  economy  provisions  In  the  Act  to 
conserve  fuel,  the  Department  was  con¬ 
cerned  that  the  standards  be  set  as  high 
as  possible,  but  not  so  high  as  to  neces¬ 
sitate  the  manfacturers’  using  compli¬ 
ance  methods  that  would  result  in  a  sub¬ 
stantial  sales  drop.  To  the  extent  that 
the  total  passenger  automobile  popula¬ 
tion  fails  to  turn  over  and  renew  itself  at 
the  usual  pace  because  some  owners  re¬ 
tain  their  existing  vehicles  for  an  extra 
year  or  two,  the  projected  fuel  savings 
from  a  given  fuel  economy  standard 
would  not  be  fully  realized.  In  addition, 
a  substantial  sales  drop  would  have  a  sig¬ 
nificant  effect  on  employment  In  the 
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automobile  and  related  Industries  and 
would  adversely  affect  the  manufac¬ 
turers’  efforts  to  raise  capital  for  further 
fuel  economy  improvements.  See  RSP, 
Chap.  13,  Reference  27,  Section  E. 

The  Department  concluded  that  the 
implementation  of  the  schedule  of  stand¬ 
ards  resulting  from  this  set  was  not  eco¬ 
nomically  practicable  due  to  the  risk 
posed  by  substantial  mix  shifts  that  a 
significant  number  of  consumers  might 
defer  purchasing  new  passenger  auto¬ 
mobiles  in  1981-84.  Further,  implement¬ 
ing  all  of  the  options  in  this  set  would 
result  in  levels  of  average  fuel  economy- 
above  those  permitted  under  the  steady 
progress  requirement,  since  the  27.5  mpg 
level  would  be  exceeded  prior  to  1985. 

Thfe  Department  is  also  concerned 
about  the  possible  adverse  environmental 
impacts  associated  with  some  alternative 
engines,  notably  the  diesel.  As  discussed 
above,  several  commenters  pointed  out 
that  particulate  and  PNA  emissions  of 
these  engines  may  pose  a  health  hazard. 
If  the  existence  of  a  health  hazard  is  con¬ 
firmed  by  the  Environmental  Protection 
Agency,  then  regulation  of  those  emis¬ 
sions  will  presumably  follow.  The  strin¬ 
gency  of  those  regulations  and  their  ef¬ 
fect  on  the  fuel  economy  of  the  alterna¬ 
tive  engines  is  indeterminate  at  this  time. 
As  information  from  that  agency  and 
other  sources  clarifies  this  question,  the 
Department  will  begin  to  consider 
whether  to  base  fuel  economy  standards 
on  the  use  of  those  engines. 

For  all  of  the  foregoing  reasons,  the 
Department  decided  not  to  set  the  aver¬ 
age  fuel  economy  standards  so  high  as  to 
necessitate  the  use  of  all  options  within 
the  limited  period  of  1981-84. 

The  Department  also  considered  a 
medium  range  schedule  of  standards 
based  on  a  less  comprehensive  set  of 
technological  options  from  which  alter¬ 
native  engines  and  mix  shifts  had  been 
excluded.  In  excluding  these  options  as 
bases  for  determining  the  fuel  economy 
standards  under  this  set  of  options,  the 
Department  was  particularly  mindful 
that  there  will  be  substantial  changes 
in  passenger  automobiles  in  the  early 
1980’s  due  to  changes  in  fuel  economy 
and  emission  standards.  In  a  later  period 
of  less  product  design  and  technological 
flux,  the  risk  associated  with  mix  shifts 
and  alternative  engines  would  be 
lessened. 

The  Department  regards  mix  shifts 
and  alternative  engines,  as  well  as  the 
options  excluded  from  the  high  range 
set  of  options,  as  constituting  a  safety 
margin  for  the  manufacturers  that 
choose  to  implement  the  medium  range 
options  to  the  extent  set  forth  below.  If 
the  latter  options  do  not  yield  the  antic¬ 
ipated  gains,  despite  the  conservative 
assessments  of  those  gains,  the  manu¬ 
facturers  may  avail  themselves  of  op¬ 
tions  in  the  safety  margin.  For  manu¬ 
facturers  which  do  not  wish  to  Imple¬ 
ment  the  medium  range  collection  of 
options  in  the  amount  described  below, 
these  additional  options  represent  alter¬ 
native  options  which  they  can  utilize. 
The  Department  notes  that  virtually 
every  option  excluded  from  the  high  or 


medium  range  sets  of  options  will  be 
used  by  at  least  one  manufacturer  and 
some  by  several.  To  the  extent  that  these 
options  are  used,  the  manufacturers  will 
not  have  to  rely  so  much  on  the  collec¬ 
tion  of  medium  range  options.  Further, 
all  manufacturers  can  use  marketing 
measures  to  encourage  the  purchase  of 
the  most  fuel  efficient  vehicles  within 
each  carline. 

The  schedule  for  implementation  of 
the  various  middle  range  technological 
options  or  improvements,  which  are  set 
forth  in  Tables  5.5-5.8  of  the  RSP,  reflect 
the  differences  in  economic  capability  of 
the  various  domestic  manufacturers. 
That  implementation  schedule  is  in  no 
case  more  stringent  than  that  in  the 
NPRM  Support  Document.  See  Docu¬ 
ment  2,  Volume  1.  None  of  the  manufac¬ 
turers  claimed  that  the  proposed  imple¬ 
mentation  schedule  is  impracticable. 
However,  objections  to  specific  cost  as¬ 
sumptions  in  the  Support  Document 
were  submitted  by  some  manufacturers. 
Since  these  cost  numbers  affect  the  pro¬ 
jected  sales,  employment  and  inflation¬ 
ary  impacts  of  the  standards,  and  there¬ 
by  economic  practicability,  these  objec¬ 
tions  have  been  carefully  reviewed.  How¬ 
ever,  the  vagueness  and  unsubstantiated 
character  of  the  assertions  in  the  manu¬ 
facturers’  comments  have  impaired  the 
usefulness  of  the  submitted  information, 
here  as  in  the  case  of  the  technological 
issues  discussed  in  section  m.A. 

General  Motors,  Ford,  and  Chrysler 
all  objected  to  the  projected  capital  in¬ 
vestment  requirement  for  downsizing  of 
$150-250  million  for  an  annual  produc¬ 
tion  capacity  of  400,000  automobiles.  All 
stated  that  this  figure  was  about  half  the 
correct  amount.  DN-18,  p.  18  (GM),  DN- 
43,  Att.  II,  p.  2  (Ford) ,  and  DN-30,  p.  53 
(Chrysler).  Therefore,  and  in  view  of 
the  fact  that  GM  and  Ford  already  have 
had  substantial  experience  with  imple¬ 
menting  this  technological  option,  the 
capital  requirement  for  downsizing  was 
revised  to  the  $400  million  figure.  GM 
and  Chrysler  both  objected  to  the  varia¬ 
ble  cost  savings  of  $200  assigned  to 
downsizing,  but  neither  submitted  a  dif¬ 
ferent  figure  or  a  detailed  critique  of  the 
Department’s  analysis.  Ford’s  discussion 
of  the  savings  resulting  from  the  intro¬ 
duction  of  a  new,  small,  future  car  line 
is  consistent  with  the  Department’s  as¬ 
sumption,  when  weight  reduction  and 
concurrent  product  improvements  are 
separated.  DN-43,  Att.  II,  p.  3.  Therefore, 
the  originally  projected  savings  in  varia¬ 
ble  co6t  was  retained.  Chrysler’s  un¬ 
quantified  objection  to  the  maintenance 
cost  figure  is  also  rejected.  The  Depart¬ 
ment’s  further  evaluation  of  data  sup¬ 
porting  the  original  projection  of  a  35 
cents/pound  maintenance  cost  saving 
reaffirms  the  original  conclusion.  See 
Support  Document,  Summary  Report,  p. 
R-2,  #3. 

GM,  Ford,  and  Chrysler  raised  simi¬ 
larly  vague  objections  to  the  projected 
capital  and  variable  costs  attributable 
to  material  substitution.  DN-18.  p.  19; 
DN-43,  Att.  n,  p.  4;  DN-30,  p.  54.  Never¬ 
theless,  Chrysler  conceded  that  the  use 
of  high  strength  steel  would  have  no  ap¬ 


preciable  effect  on  variable  costs.  De¬ 
tailed  cost  information  on  the  use  of 
aluminum  and  high  strength  steel  was 
submitted  by  Alcoa  and  U.S.  Steel  Cor¬ 
poration,  respectively.  DN-27-D,  DN-27- 
A.  Both  submissions  supported  the  De¬ 
partment's  original  conclusion  about  the 
cost  of  light-weight  material  substitu¬ 
tion.  If  components  are  selected  from 
the  lists  of  feasible  material  substitu¬ 
tions  provided  by  these  two  companies, 
it  is  possible  to  achieve  the  weight  re¬ 
ductions  projected  in  the  Support  Doc¬ 
ument  without  increasing  variable  costs. 
Further  weight  reductions  could  be 
achieved  at  slightly  higher  c06t.  Similar 
objections  were  raised  to  cost  savings 
attributable  to  reduced  maintenance. 
However,  as  noted  above,  the  Depart¬ 
ment's  further  study  in  this  area  fully 
supports  the  Support  Document’s  pro¬ 
jected  relationship  between  weight  re¬ 
duction  and  reduced  maintenance  ex¬ 
pense.  This  savings  results  from,  as  one 
example,  the  ability  to  use  smaller  tires 
on  lighter  automobiles,  thereby  reducing 
replacement  costs.  GM  failed  to  quantify 
or  substantiate  its  claim  that  the  lighter 
weight  substitute  materials  would  be 
more  damage  prone  than  present  mate¬ 
rials,  DN-18,  p.  22.  The  Department’s 
analysis,  together  with  the  Alcoa  and 
U.S.  Steel  submissions,  supports  the 
achievability  of  the  assumed  weight  re¬ 
duction  by  careful  matching  of  a  partic¬ 
ular  substitute  material  to  the  particu¬ 
lar  application  desired.  Furthermore. 
GM  failed  to  address  the  savings  asso¬ 
ciated  with  the  improved  corrosion  re-, 
sistance  of  aluminum  or  plastic  substi¬ 
tutes.  DN-27D,  p.  2  (Alcoa).  Therefore, 
the  original  maintenance  costs  savings 
estimate  has  been  retained. 

The  costs  associated  with  improve¬ 
ments  in  such  areas  as  lubricants,  ac¬ 
cessories,  aerodynamic  drag  reduction, 
and  rolling  resistance  reduction  are  as 
set  forth  in  Table  7.1  of  the  Rulemaking 
Support  Paper.  No  contradictory  Infor¬ 
mation  was  submitted  on  these  costs,  in 
response  to  a  specific  question  in  the 
April  1  and  April  21  special  orders.  DN- 
7,  DN-28,  Question  H.  A. 

No  manufacturer  challenged  the  costs 
attributed  to  automatic  transmission 
improvements.  Chrysler,  the  only  manu¬ 
facturer  to  address  the  issue  specifically, 
found  the  costs  to  be  within  “an  accept¬ 
able  planning  range.”  DN-30,  p.  55.  For 
the  purposes  of  the  total  cost  calculation, 
the  upper  bound  of  the  cost  range  for 
the  four  speed  automatic  transmission 
was  used  as  a  “safe”  estimate.  This  prob¬ 
ably  overstates  the  total  cost  impact, 
since,  as  previously  noted,  it  is  likely 
that  a  variant  of  the  three-speed  trans¬ 
mission  would  in  fact  be  used.  Capital 
requirements  associated  with  the  four- 
speed  unit  are  up  to  twenty  times  greater 
than  those  for  the  three-speed  (less  than 
$10  million  vs.  $200  million  per  standard 
production  facility  with  a  capacity  of 
500,000  units  per  year),  since  relatively 
inexpensive  changes  can  be  made  to  ex¬ 
isting  transmission  production  facilities 
to  accommodate  Improvements  to  three 
speed  units,  while  complete  new  plants 
are  necessary  to  produce  four  speed 
units. 
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Reductions  in  acceleration  perform¬ 
ance  were  assumed  to  be  achieved 
through  the  substitution  of  existing 
smaller  displacement  engines,  up  to  the 
maximum  level  consistent  with  produc¬ 
tion  flexibility  at  existing  engine  plants, 
at  no  increased  cost.  These  reductions 
could  also  be  achieved  through  axle  ra¬ 
tio  changes,  at  negligible  cost. 

Total  required  capital  expenditure  to 
achieve  the  postulated  fuel  economy  was 
generally  within  the  range  of  planned  ex¬ 
penditures  for  fuel  economy  improve¬ 
ment  over  the  1976-85  time  period.  DN- 
30  p.  52  (Chrysler) ;  DN-15,  Doc.  I,  p.  20 
(Ford) ;  p.  1-18,  Economic  Impact  State¬ 
ment  (see  sec.  vm  infra) .  However,  it  is 
not  correct  to  treat  this  as  a  totally  "ex¬ 
traordinary”  investment  required  of  the 
automotive  industry  in  order  to  comply 
with  fuel  economy  standards.  Much  of 
this  expense  is  "integral  to  the  normal 
cycle  of  product  improvements”  which 
the  companies  would  engage  in  regard¬ 
less  of  the  standards.  DN-30,  p.  55 
(Chrysler) .  The  fact  that  improved  fuel 
economy  is  itself  a  highly  marketable  at¬ 
tribute  for  passenger  automobiles  might 
force  th  companies  to  make  many  of  the 
product  improvements  discussed  in  this 
notice,  as  a  result  of  competitive  market 
pressures  regardless  of  the  fuel  economy 
standards.  DN-15,  Doc.  I,  p.  20  (Ford). 
Conceptually,  this  means  that  the  auto¬ 
mobile  companies  must,  as  part  of  each 
decision  to  change  a  significant  compo¬ 
nent  in  a  passenger  automobile,  take  into 
account,  and  possibly  reorient  their  prod¬ 
uct  line  in  view  of,  the  fuel  economy  re¬ 
quirements.  Therefore,  the  capital  ex¬ 
penditures  discussed  above  have  been  ad¬ 
justed  to  take  into  account  “business-as- 
usual”  reinvestment,  which  would  occur 
even  in  the  absence  of  any  standards.  A 
further  discussion  of  this  topic  is  con¬ 
tained  in  the  RSP,  Reference  27,  Chap. 
13. 

The  total  cost  increases  are  assumed 
to  be  reflected  in  increased  new  passen¬ 
ger  automobile  prices  according  to  the 
formulas  set  forth  in  the  Support  Docu¬ 
ment.  See  Summary  Report,  p.  A-27. 
Generally,  the  manufacturers  did  not  ob¬ 
ject  to  the  total  or  "bottom  line”  price 
changes  generated  by  this  methodology, 
although  they  did  not  necessarily  agree 
with  all  of  the  details.  See,  e.g.,  DN-15, 
Doc.  I,  p.  21  (Ford).  GM  merely  noted 
that  price  increases  are  determined  by 
market  forces,  rather  than  some  arbi¬ 
trary  cost  pass  through  formula.  DN-18, 
p.  24.  The  Department  does  not  take  issue 
with  that  statement,  but  some  method 
must  be  used  to  assess  price  impacts,  and 
no  participant  in  the  proceeding  sug¬ 
gested  a  better  alternative.  Chrysler 
argued  that  the  methodology  did  not 
provide  for  recovery  of  the  value  of  the 
investment  itself.  DN-32,  p.  19.  However, 
it  appears  that  Chrysler  has  misunder¬ 
stood  the  application  of  the  methodol¬ 
ogy  since  capital  costs  are  assumed  to  be 
recovered  by  price  increases  tied  to  the 
rate  of  return  on  investment.  The  pro¬ 
jected  Impact  on  new  car  prices,  as 
shown  in  Table  8.1  of  the  Rulemaking 
Suport  Paper,  is  an  increase  of  $54  by 
1985,  as  an  Industry  average,  relative  to 


1977  model  year  automobiles.  When  gaso¬ 
line  and  maintenance  savings  are  con¬ 
sidered,  net  savings  to  the  consumer  of 
approximately  $1,000  over  the  life  of  the 
automobile  are  projected.  See  Table  8.4, 
RSP. 

The  final  impacts  to  be  considered  in 
the  evaluation  of  economic  practicability 
are  the  projected  impacts  on  industry 
sales  and  employment.  These  impacts 
were  projected  by  using  the  Wharton  Au¬ 
tomobile  Demand  Model.  See  Support 
Document,  Summary  Report,  p.  A-91. 
This  model  is  one  of  the  latest  and  most 
complex  for  projecting  automobile  in¬ 
dustry  sales  and  employment.  See  DN-15, 
Doc.  I,  Att.  A,  p.  176.  (Ford) ;  DN-30,  p. 
38  (Chrysler). 

On  the  basis  of  this  projection,  do¬ 
mestic  industry  sales  and  employment 
would  attain  levels  higher  than  present 
levels  during  the  1981-84  period,  and 
would  be  approximately  the  same  as 
would  be  the  case  if  there  were  no  addi¬ 
tional  costs  attributable  to  fuel  econ¬ 
omy  standards.  A  sensitivity  analysis 
that  assumes  a  2  percent  per  year  in¬ 
crease  in  automobile  prices  for  the  1981- 
84  model  years  shows  a  small  decrease 
in  projected  sales  during  those  years 
and  a  small  increase  in  subsequent  years. 
Since  the  average  change  in  car  prices 
due  to  these  fuel  economy  standards  for 
those  same  model  years  is  only  0.1  per¬ 
cent,  the  effect  on  sales  is  similarly 
small. 

The  Department  has  been  unable  to 
quantify  the  impact  of  such  non-price 
changes  as  acceleration  capability  re¬ 
ductions  and  exterior  downsizing.  How¬ 
ever,  as  discussed  in  section  m.A  of  this 
notice,  these  impacts  are  not  expected  to 
be  severe.  The  Department  has  taken  in¬ 
to  account  any  possible  adverse  Impacts 
in  those  areas  by  the  provision  of  a 
“safety  margin”  of  fuel  economy  im¬ 
provement  potential  and  in  the  discus¬ 
sion  of  uncertainties  in  section  IV. 

The  industry  generally  argued  that  the 
uncertainty  of  consumer  acceptance  of 
more  fuel  efficient  vehicles  was  a  major 
concern  in  this  rulemaking.  Tt-I,  pp.  19 
(Ford),  50  (GM),  78  (AMC),  and  104 
(Chrysler).  However,  these  statements 
appear  to  be  more  in  the  nature  of  fear 
of  the  unknown  than  the  result  of  de¬ 
tailed  study  and  analyses.  See  Tr-H,  pp. 
10,  23,  58,  62-64,  121,  146,  161.  The 
Federal  Energy  Administration’s  own 
analyses  show  that  it  is  the  “manufac¬ 
turer’s  response  to  the  standards,  rather 
than  the  consumer  demand,  that  most 
influences  new  car  fleet  average  fuel 
economy  under  a  scenario  of  little  or  no 
market  shift.”  DN-37,  p.  2.  The  provi¬ 
sion  of  a  safety  margin  of  technology 
permits  a  variety  of  manufacturer  re¬ 
sponses. 

Improvements  in  automotive  fuel  econ¬ 
omy,  if  unaccompanied  by  adverse  im¬ 
pacts  on  other  automobile  attributes,  are 
undeniably  an  aid  to  marketability.  The 
technological  options  relied  upon  are 
not  expected  to  have  such  accompany¬ 
ing  detriments.  Among  these  options, 
material  substitution,  and  Improvements 
in  accessories,  lubricants,  aerodynamic 
characteristics,  and  rolling  resistance  are 


virtually  undetectable  by  consumers,  ex¬ 
cept  with  respect  to  price  changes,  whose 
impact  has  been  accounted  for  above. 
Downsizing,  while  maintaining  or  even 
increasing  vehicle  interior  roominess, 
has  been  accomplished  without  consumer 
rejection  to  date,  in  the  case  of  General 
Motors’  full-size  automobiles.  Although 
downsizing  of  all  market  classes  has  yet 
to  be  completed,  it  appears  likely  that 
purchasers  of  the  largest  size  automo¬ 
biles  are  the  group  most  concerned  about 
size  attributes,  and  if  they  are  willing 
to  accept  downsized  vehicles,  the  pur¬ 
chasers  of  other  market  class  automo¬ 
biles  would  also  accept  them.  With  re¬ 
spect  to  automatic  transmission  improve¬ 
ments,  it  appears  that  past  driveability 
problems  with  lock-up  torque  converters 
are  near  resolution,  in  view  of  some 
manufacturers  near-term  implementa¬ 
tion  plans.  Acceleration  performance  re¬ 
ductions  have  been  limited  to  those  with¬ 
in  the  manufacturers’  stated  range  of 
consumer  acceptability.  Turbochargers 
could  be  used  to  offset  even  those  very 
modest  acceleration  reductions.  Safety 
margin  technology  would  permit  flexibil¬ 
ity  in  selecting  compliance  approaches 
which  individual  manufacturers  find 
more  saleable  than  the  ones  projected  in 
this  analysis.  Further,  it  is  likely  that 
consumer  acceptance  of  fuel  efficient  au¬ 
tomobiles  will  increase  as  gasoline  prices 
increase  in  the  future.  Therefore,  the 
Department  concludes  that  marketability 
constraints  would  not  prevent  the  at¬ 
tainment,  in  an  economically  practicable 
manner,  of  the  standards  promulgated 
herein. 

Thus,  it  appears  that  the  total  impact 
of  the  fuel  economy  standards  estab¬ 
lished  in  this  notice  is  relatively  modest, 
certainly  within  the  “economic  capabil¬ 
ity  of  the  industry.”  The  Department 
concludes  that  compliance  with  these 
standards  is  economically  practicable. 

C.  The  effect  of  other  Federal  stand¬ 
ards.  The  next  step  in  calculating  the 
manufacturers’  maximum  achievable 
fuel  economy  is  an  assessment  of  the  im¬ 
pact  of  other  motor  vehicle  standards 
on  fuel  economy.  It  is  impossible  at  this 
time  to  predict  with  perfect  accuracy 
even  the  level  of  these  standards  which 
will  be  in  effect  in  the  1981-84  period, 
since  all  categories  of  these  standards 
are  either  subject  to  future  administra¬ 
tive  action  or  are  being  reviewed  by  Con¬ 
gress.  Nevertheless,  for  the  purposes  of 
this  analysis,  it  is  assumed  that  the  ap¬ 
plicable  automotive  emission  standards 
will  be  those  contained  in  the  Adminis¬ 
tration  proposal,  i.e.,  0.41  gram  per  mile 
hydrocarbons,  3.4  grams  per  mile  car¬ 
bon  monoxide,  and  1  gram  per  mile  of 
nitrogen  oxides,  with  waivers  for  nitro¬ 
gen  oxides  up  to  1.5  gram  per  mile  for 
heavier  diesel  automobiles,  if  necessary. 
The  same  result  would  apply  under 
either  the  House  or  Senate  passed  emis¬ 
sion  standard  schedules. 

The  issue  of  the  impact  on  fuel  econ¬ 
omy  of  various  proposed  emission  stand¬ 
ards  was  one  of  the  more  controversial 
ones  in  this  proceeding.  Much  develop¬ 
ment  work  remains  to  be  done  in  the 
emission  control  area  between  now  and 
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1981,  so  projections  In  this  rapidly  pro¬ 
gressing  area  necessarily  involve  some 
degree  of  uncertainty.  However,  the  En¬ 
vironmental  Protection  Agency  (EPA) 
has  done  extensive  evaluation  of  the 
emission  control  systems  now  binder  de¬ 
velopment.  The  Department  of  Trans¬ 
portation  has  worked  with  the  EPA  in 
many  of  these  studies. 

Among  the  more  recent  of  these  stud¬ 
ies  are  the  February,  1977,  report  titled 
‘‘Analysis  of  Effects  of  Several  Specified 
Alternative  Automobile  Emission  Con¬ 
trol  Schedules  Upon  Fuel  Economy  and 
Costs,”  prepared  jointly  by  the  Depart¬ 
ments  of  Commerce  and  Transportation, 
the  Energy  Research  and  Development 
Administration,  EPA,  and  FEA;  an  EPA 
report  dated  April,  1977,  titled  ‘‘Auto¬ 
motive  Emission  Control — The  Develop¬ 
ment  Status,  Trends,  and  Outlook  as  or 
December  1976;”  and  the  May  19,  1977, 
‘‘Analysis  of  Alternative  Motor  Vehicle 
Emission  Standards.”  (All  of  these  re¬ 
ports  are  in  the  General  Reference  sec¬ 
tion  of  the  FE  76-01  Docket.)  All  three 
reports  evaluate  the  optimal  emission 
control  systems  for  meeting  emission 
standards  at  minimum  fuel  economy 
penalty,  and  all  three  conclude  that  lit¬ 
tle  or  no  penalty  need  result  from  the  use 
of  optimal  systems  at  the  level  of  the 
proposed  emission  standards,  as  com¬ 
pared  to  1977  levels.  This  conclusion  was 
supported  by  those  public  Interest  rep¬ 
resentatives  which  participated  in  this 
proceeding  and  addressed  the  issue.  DN- 
11,  p.  8  (Mr.  Thomas  Austin) ;  DN-12,  p. 
33  (Citizens  for  Clean  Air) ;  DN-13,  p. 
16  (Environmental  Defense  Fund). 

As  identified  in  Appendix  A  of  the  May 
19,  1977  DOT-EPA-FEA  report,  fuel  op¬ 
timal  systems  to  meet  standards  of  0.41 
HC/3.4  CO/l.O  NOx  may  be  expected  to 
include  a  three-way  catalyst,  start  cata¬ 
lyst,  electronic  spark  advance,  electronic 
control  of  exhaust  gas  recirculation, 
electronic  air-fuel  ratio  control,  oxygen 
sensor,  high  energy  ignition,  improved 
fuel  metering,  and  a  complex  electronic 
control  unit.  In  addition,  the  heavier 
cars,  those  weighing  more  than  3000  lbs., 
would  have  an  air  injection  unit. 

The  passenger  automobile  manufac¬ 
turers’  views  on  the  issue  of  emission 
standard  penalties  varied  rather  widely. 
Ford  stated  that  the  proposed  emission 
standards  could  be  achieved  without  fuel 
economy  penalty  through  the  use  of 
three-way  catalyst  and  full  electronic 
control  technology.  DN-15,  Doc.  I,  p.  24, 
Doc.  Ill,  p.  4,  Tr.-II,  p.  93-4.  Volkswagen 
stated  that  compliance  with  the  emis¬ 
sion  standards  without  a  fuel  economy 
penalty  was  possible.  DN-28-01,  p.  2. 
Daimler-Benz  projected  that  compliance 
with  the  more  stringent  emission  stand¬ 
ards  would  produce  a  3  to  5  percent  bene¬ 
fit  in  fuel  economy  for  the  portion  of  its 
fleet  which  presently  employs  fuel  in¬ 
jection.  DN-28-05,  p.  34. 

On  the  other  hand,  the  remaining  do¬ 
mestic  manufacturers  all  project  sub¬ 
stantial  emission  standards  fuel  econ¬ 
omy  penalties.  GM  claimed  to  have  ex¬ 
perienced  fuel  economy  penalties  as  high 
as  20  percent  on  some  prototype  vehicles 
(DN-18,  p.  27),  although  it  admits  that 


much  development  work  remains  to  be 
done.  Tr.-II.  p.  124.  Chrysler  projected  a 
penalty  of  12  percent  (DN-30,  p.  62,  DN- 
35-01,  Att.  B,  p.  27) ,  but  projects  the  use 
of  a  control  system  which  is  apparently 
less  efficient  than  that  assumed  by  EPA, 
DN-30,  p.  61,  in  such  areas  as  the  use 
of  electronic  spark  advance,  port  liners, 
and  start  catalysts.  Further,  Chtysler’s 
projections  were  apparently  based  on  ac¬ 
tual  test  data  from  their  1977  California 
vehicles,  adjusted  by  some  arbitrary 
amount  for  future  system  optimization. 
These  vehicles  do  not  employ  three-way 
catalysts  and  full  electronic  controls  on 
which  EPA’s  projections  are  based.  Tr-II, 
p.  258.  Likewise,  AMC’s  projected  fuel 
economy  penalties  were  based  on  their 
present  California  technology,  not  the 
advanced  system  assumed  by  EPA.  DN- 

14,  p.  3.  GM  also  assumes  a  control  sys¬ 
tem  less  complex  than  EPA’s  by  not  in¬ 
cluding  the  use  of  such  technology  as 
electronic  exhaust  gas  recirculation, 
electronic  air-to-fuel  ratio  control,  port 
liners,  and  start  catalysts.  DN-18.  p.  27. 
GM  remains  hopeful  that,  given  enough 
development  time,  the  penalty  could  be 
eliminated.  Tr-II,  p.  124. 

Ford  notes  that,  even  with  the  three- 
way  catalyst,  a  clean  up  catalyst,  and  a 
full  electronic  system  to  meet  the  0.41 
HC,  3.4  CO,  1.0  NOx  standard,  it  would 
expect  a  2  percent  difference  in  average 
fuel  economy  between  the  first  and  third 
year  of  the  standards.  DN-15,  Doc.  I,  p. 

15.  The  May  19, 1977  DOT-EPA-FEA  re¬ 
port  observes  that: 

“The  development  of  technology  to  control 
emissions  and  permit  good  fuel  economy  cal¬ 
ibrations  to  be  maintained  Is  expected  to 
take  longer  than  Just  the  development  of 
technology  solely  for  the  purpose  of  control¬ 
ling  emissions.  For  example,  the  use  of  elec¬ 
tronic  controls  which  have  the  potential  to 
be  an  Important  part  of  future  low  emission, 
fuel  efficient  systems  will  require  the  genera¬ 
tion  and  analysis  of  significant  quantities  of 
new  engine  data  In  order  to  determine  more 
optimum  calibrations.** 

Thus,  it  appears  that  none  of  the  man¬ 
ufacturers  presented  any  evidence  which 
would  directly  contradict  EPA’s  findings 
in  this  area,  and  in  fact  some  manufac¬ 
turers  supported  the  “no  penalty”  as¬ 
sumption.  Therefore,  it  is  concluded  that 
compliance  with  the  specified  emission 
standards  in  the  1981-84  time  period  can 
be  achieved  with  little  or  no  fuel  econ¬ 
omy  penalty,  through  the  use  of  the  ad¬ 
vanced  control  technology  postulated  by 
EPA.  In  the  technical  analysis  contained 
in  the  RSP,  a  fuel  economy  penalty  of 
zero  percent  is  used  for  all  the  1981-84 
models. 

One  other  issue  with  respect  to  the 
emission  standards  was  raised  by  AMC 
and  Chrysler.  Those  two  companies 
claim  that  an  emission  test  procedure 
change  recently  proposed  by  EPA  (41  FR 
38674,  Sept.  10,  1976)  would,  if  adopted, 
adversely  affect  the  derivative  fuel  econ¬ 
omy  data  DN-23,  p.  2  and  DN-30,  p.  30. 
Chrysler  projects  a  very  small  impact  for 
this  revision  on  fuel  economy,  to  the  or¬ 
der  of  0.28  mpg.  The  change  in  question 
involves  decreasing  the  magnitude  of  in¬ 
ertia  weight  class  increments  and  modi¬ 


fication  of  the  road  load  horsepower  re¬ 
quirements.  The  proposed  changes  are 
intended  to  permit  dynamometer  testing 
of  vehicles  at  Inertia  weight  and  road 
load  settings  that  are  more  representa¬ 
tive  of  actual  vehicle  weight  and  road 
load,  so  that  the  resulting  fuel  economy 
value  would  be  a  more  realistic  estimate 
of  on-the-road  fuel  economy.  Since  this 
test  procedure  change  is  merely  a  pro¬ 
posal,  it  is  unnecessary  to  attempt  now 
to  quantify  the  precise  impact  of  any 
test  procedure  revisions  which  EPA  may 
ultimately  adopt  It  should  be  noted  fur¬ 
ther  that  EPA  presently  believes  that  the 
revisions  in  question  should  not  result  in 
a  systematic  change  in  fuel  economy 
data  either  upward  or  downward,  but 
rather  that  the  revisions  tend  to  improve 
the  overall  accuracy  of  the  data.  DN-20, 
P.  2. 

An  adjustment  is  made  to  each  manu¬ 
facturer’s  projected  fuel  economy  capa¬ 
bility  to  allow  for  the  added  weight  as¬ 
sociated  with  Federal  Motor  Vehicle 
Safety  Standards.  To  assure  adequate 
crash  survivability  In  the  passenger  au¬ 
tomobiles  of  the  1980’s,  additional  safety 
requirements  will  be  necessary.  Those  re¬ 
quirements  are  anticipated  to  cause  an 
estimated  1  percent  fuel  economy  pen¬ 
alty.  See  RSP. 

The  Department  has  no  basis  at  thi? 
time  to  project  the  existence  of  any  oth»r 
motor  vehicle  standards  at  a  specific 
level.  If  these  projections  are  proven  er¬ 
roneous  by  future  events,  and  if  the  im¬ 
pact  of  those  future  standards  would 
substantially  reduce  the  safety  margin 
provided  in  this  notice,  it  may  be  neces¬ 
sary  to  reconsider  the  standards  promul¬ 
gated  herein. 

D.  The  need  of  the  Nation  to  conserve 
energy.  As  discussed  in  section  II. B  of 
this  notice,  this  final  consideration  in 
establishing  maximum  feasible  average 
fuel  economy  levels  requires  the  estab¬ 
lishment  of  fuel  economy  standards  at 
the  highest  level  consistent  with  the 
other  statutory  considerations. 

When  the  four  statutory  considera¬ 
tions  are  considered  together,  the  fuel 
economy  levels  achievable  by  the  four 
domestic  manufacturers,  as  derived  from 
the  above  analyses,  are  as  set  forth  in 
Table  2  below.  These  numbers  are  based 
on  a  0  percent  emissions  penalty.  For  the 
reasons  discussed  in  section  ID  E  below, 
including  consideration  of  the  emissions 
standards,  an  adjustment  is  made  in  that 
section  to  Table  2. 


TjLBLI  2 


Manufacturer 

1981 

1982 

1983 

1984 

American  Motors.. . 

22.2 

22.0 

23.1 

24.7 

Chrysler . . . _ 

33.8 

25. 1 

28.* 

28.1 

Ford.  . . 

23.4 

24.5 

26.1 

27.0 

General  Motors . 

23.3 

24.2 

26.5 

28.8 

E.  Establishing  the  maximum  feasible 
average  fuel  economy  level.  In  determin¬ 
ing  maximum  feasible  average  fuel  econ¬ 
omy,  the  Department  cannot  simply  se¬ 
lect  the  level  achievable  by  the  least 
capable  manufacturer  in  each  model 
year.  Instead,  an  analysis  along  the  lines 
of  that  set  forth  in  pages  154-5  of  the 
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Conference  Report  must  be  carried  out. 
That  Report  states : 

Such  determination  should  therefore  take 
industrywide  considerations  into  account. 
For  example,  a  determination  of  maximum 
feasible  average  fuel  economy  should  not  be 
keyed  to  the  single  manufacturer  which 
might  have  the  most  difficulty  achieving  a 
given  level  of  average  fuel  economy.  Rather, 
the  Secretary  must  weigh  the  benefits  to 
the  nation  of  a  higher  average  fuel  economy 
standard  against  the  difficulties  of  individ¬ 
ual  automobile  manufacturers.  Such  difficul¬ 
ties,  however,  should  be  given  appropriate 
weight  in  setting  the  standard  in  light  of 
the  small  number  of  domestic  automobile 
manufacturers  that  currently  exist,  and  the 
possible  implications  for  the  national  econ¬ 
omy  and  for  reduced  competition  associated 
with  a  severe  strain  on  any  manufacturer. 
However,  it  should  also  be  noted  that  provi¬ 
sion  has  been  made  for  granting  relief  from 
penalties  under  Section  508(b)  in  situations 
where  competition  will  suffer  significantly  if 
penalties  are  imposed. 

It  is  clear  from  tbis  admonition  that 
in  certain  circumstances  the  standards 
must  not  be  set  at  levels  which  every 
manufacturer  will  be  able  to  achieve  in 
every  year.  Rather,  they  should  be  set  at 
some  point  above  those  levels.  Whether 
and  how  far  standards  should  be  set 
above  those  levels  depends  on  a  balanc¬ 
ing  of  the  burdens  placed  on  the  manu¬ 
facturers  with  lower  achievable  average 
fuel  economy  on  one  hand  against  the 
benefits  of  a  higher  standard  on  the 
other.  This  in  turn  requires  an  analysis 
of  the  impacts  of  civil  penalties  imposed 
on  the  manufacturers  at  a  given  standard 
level.  Implicit  in  this  analysis  is  consid¬ 
eration  of  the  ability  of  a  manufacturer 
to  apply  civil  penalty  “credits”  from  other 
years  to  reduce  or  eliminate  a  penalty 
and  of  the  ability  of  the  Department  to 
compromise  penalties  where  insolvency, 
bankruptcy,  or  substantial  lessening  of 
competition  may  occur.  See  section  508 
of  the  Act.  The  latter  possibility  is  espe¬ 
cially  significant  in  the  case  of  American 
Motors,  which  has  reported  no  taxable 
income  over  the  past  ten  years  and  has 
suffered  serious  declines  in  its  sales  in 
the  past  year,  DN-14,  p.  6  and  Attach¬ 
ments,  and  whose  projected  maximum 
achievable  fuel  economy  is  substantially 
less  than  its  domestic  competitors.  See 
Table  2. 

When  this  clarifying  language  in  the 
Conference  Report  is  applied  to  the  pro¬ 
jected  maximum  feasible  fuel  economy 
values  for  each  manufacturer  as  set 
forth  in  Table  2,  it  becomes  clear  that 
in  establishing  these  standards  the  “least 
capable”  manufacturer  should  not  be 
the  limiting,  constraint  in  determining 
maximum  feasible  average  fuel  economy. 
Prom  that  Table,  it  appears  that  the 
projected  maximum  feasible  level  for 
AMC  in  the  years  1981-84  ranges  from 
approximately  one  to  three  miles  per 
gallon  less  than  that  of  the  least  capable 
of  the  “Big  Three”  in  each  of  those  years. 
In  terms  of  the  nation’s  petroleum  im¬ 
port  bill,  the  cost  to  consumers  of  set¬ 
ting  the  fuel  economy  standards  at  the 
level  attainable  by  AMC  as  opposed  to 
basing  It  on  that  attainable  by  the  “Big 
Three”  could  be  nearly  half  a  billion 
dollars  in  1983  alone.  Against  the  benefit 


of  avoiding  that  substantial  cost  through 
establishing  higher  standards,  the  De¬ 
partment  must  balance  the  potential 
civil  penalty  liability  which  AMC  could 
be  subject  to,  which  could  be  up  to  $145 
per  automobile  sold  in  1983.  Further,  the 
Department  must  consider  AMC’s  pres¬ 
ent  small  market  share  of  under  3 
percent  of  the  domestic  market  and  its 
resulting  relatively  small  impact  on  in¬ 
dustry  employment,  and  the  possibility 
discussed  in  the  previous  paragraph  that 
any  civil  penalty  liability  might  be  miti¬ 
gated  by  the  Department.  In  view  of 
these  considerations,  the  Department 
must  not  base  its  determination  of  max¬ 
imum  feasible  average  fuel  economy  on 
the  single  domestic  manufacturer  with 
the  lowest  projected  fuel  economy  capa¬ 
bility. 

While  the  Department  believes  that 
the  previoous  paragraph  correctly  applies 
the  statutory  criteria,  it  may  paint  a  mis¬ 
leading  picture  of  AMC’s  ability  to  meet 
fuel  economy  standards.  First,  as  pre¬ 
viously  discussed,  the  projected  fuel 
economy  values  in  Table  2  are  based  on 
a  limited  class  of  available  fuel  economy 
improvement  methods.  AMC  could  adopt 
additional  measures  to  improve  fuel 
economy.  Second,  a  number  of  further 
measures  are  available  to  relatively 
small  manufacturers  such  as  AMC  to 
achieve  major  improvements  in  average 
fuel  economy  in  a  short  time  period. 
Among  these  are  the  discontinuance  of 
sale  of  poor  fuel  economy  model  types 
and  the  purchase  of  high  efficiency  en¬ 
gines  and  other  technology  from  outside 
sources.  Both  of  these  options  require 
minimal  capital  investment  and  are  read¬ 
ily  implementable.  The  Department  has 
no  information  on  AMC’s  precise  product 
plans  over  the  next  several  years,  but  it 
appears  that  some  significant  initiative  is 
planned  which  would  result  in  major  fuel 
economy  improvements  for  that  com¬ 
pany’s  automotive  fleet.  Recently, 
AMC’s  President  predicted  that  their  cor¬ 
porate  fuel  economy  average  would 
achieve  27.5  mpg  by  the  early  1980’s. 
“Ward’s  Auto  World,”  June  1977,  p.  30, 
Docket  Number  FE-76-01-GR-16.  AMC 
officers  also  testified  that  they  expect 
the  average  fuel  economy  of  their  pas¬ 
senger  automobiles  to  remain  competitive 
with  that  of  the  other  domestic  manu¬ 
facturers,  and  not  fall  significantly  be¬ 
low  that  level,  as  the  Table  2  numbers 
might  indicate.  Tr-II,  p.  220.  Thus,  it  ap¬ 
pears  that  AMC’s  future  average  fuel 
economy  levels  may  be  significantly  un¬ 
derstated  in  the  DOT  analysis,  and  the 
resulting  civil  penalty  impact  corre¬ 
spondingly  overstated. 

The  Conference  Report  clarification  of 
the  “maximum  feasible”  requirement 
also  has  implications  for  the  “Big  Three” 
manufacturers.  Although  the  fuel  econ¬ 
omy  improvement  potentials  of  those 
three  companies  were  found  to  be  rela¬ 
tively  close  numerically,  some  significant 
fuel  savings  benefit  could  be  achieved  by 
setting  the  fuel  economy  standard  at  a 
level  higher  than  that  found  to  be  achiev¬ 
able  for  the  least  capable  of  the  three. 
The  harm  suffered  by  those  companies 
as  a  result  of  a  higher  standard  is  meas¬ 


ured  by  the  magnitude  of  the  civil  pen¬ 
alties  generated.  If  the  calculation  of 
manufacturer-specific  fuel  economy  im¬ 
provements  in  Table  2  is  correct,  and  if 
each  manufacturer  improved  its  average 
fuel  economy  up  to  those  levels  in  each 
year,  no  net  civil  penalty  liability  would 
result  for  the  “Big  Three”  if  the  maxi¬ 
mum  feasible  average  fuel  economy  levels 
were  established  as  follows:  23.3  mpg  for 
1981,  24.6  mpg  for  1982,  26.1  mpg  for 
1983,  and  27.4  mpg  for  1984.  At  those 
levels,  any  civil  penalty  liability  for  those 
companies  in  one  of  the  affected  years 
would  be  offset  by  credits  obtained  for 
overachievement  in  prior  or  subsequent 
years.  The  only  obvious  adverse  impact 
from  adopting  this  approach  would  be 
possible  bad  publicity  resulting  from  the 
failure  to  meet  standards.  In  view  of 
the  fact  that  the  Act’s  sanctions  are  mon¬ 
etary  civil  penalties,  which  can  be  off¬ 
set  from  year  to  year,  no  major  stigma 
would  attach  to  single  year  noncompli¬ 
ance.  In  fact,  the  Act’s  unique  enforce¬ 
ment  scheme  appears  to  be  designed  to 
create  economic  incentives  for  encour¬ 
aging  compliance  rather  than  harsh 
sanctions  for  noncompliance.  Therefore, 
the  Department  has  concluded  that  any 
harm  to  the  Individual  manufacturers 
from  single  year  noncompliance  would  be 
outweighed  by  the  benefits  of  establish¬ 
ing  “maximum  feasible  average  fuel 
economy”  at  levels  where  these  manu¬ 
facturers  would  pay  no  net  civil  penalty, 
taking  into  account  their  ability  to  carry 
credits  forward  or  back. 

The  Department  has  concluded  that 
the  emissions  standards  expected  to  be 
effective  in  the  early  1980’s  can  be 
achieved  with  little  or  no  fuel  economy 
penalty.  The  analysis  of  average  fuel 
economy  potential  discussed  above  was 
predicated  upon  a  zero  penalty.  It  ap¬ 
pears  clear,  however,  that  the  engineer¬ 
ing  and  manufacturing  problems  asso¬ 
ciated  with  the  introduction  of  compli¬ 
cated  emission  control  technology  may 
well  be  substantial,  particularly  since 
these  advancements  will  have  to  be  im¬ 
plemented  simultaneously  with  other 
new  technology  required  to  meet  fuel 
economy  and  safety  standards.  Although 
the  Department  has  already  tried  to  en¬ 
sure  the  soundness  of  its  average  fuel 
economy  standards  by  making  generally 
conservative  conclusions  at  each  step  in 
its  analysis,  no  allowance  has  yet  been 
made  for  unforeseen  contingencies  that 
may  arise  due  to  the  need  for  manufac¬ 
turers  to  deal  simultaneously  with  the 
diverse  set  of  manufacturing  require¬ 
ments  imposed  by  the  various  fuel  econ¬ 
omy,  emissions,  and  safety  standards 
that  will  become  effective  in  the  early 
1980’s,  particularly  in  1981.  Allowing  for 
such  contingencies  is  consistent  with  the 
approach  taken  by  the  Senate  Commerce 
Committee  in  establishing  the  1980  aver¬ 
age  fuel  economy  standard  in  S.  1883.  See 
S.  Rep.  No.  179,  94th  Cong.,  1st  Sess.  10 
(1975).  More  important,  allowance  of 
these  contingencies  will  ensure  that  the 
manufacturers  can  produce  and  sell  cars 
that  meet  energy,  environmental,  and 
safety  needs  of  the  Nation.  It  is  im¬ 
portant  to  recognize  that  one  limitation 
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cm  the  rate  of  product  innovation  is  the 
rate  of  consumer  acceptance  of  that  in¬ 
novation.  Finally,  there  are  some  uncer¬ 
tainties,  particularly  in  the  later  years  of 
the  1981-84  period,  associated  with  the 
accuracy  of  the  estimates  of  the  average 
fuel  economy  to  be  gained  from  the  com¬ 
bination  of  the  various  technological 
options. 

In  view  of  the  factors  enumerated  in 
the  immediately  preceding  paragraph, 
the  Department  has  determined  it  to  be 
prudent  to  adjust  the  no  net  penalty 
average  fuel  economy  levels  to  22  mpg 
for  1981,  24  mpg  for  1982,  26  mpg  for 
1983,  and  27  mpg  for  1984.  Based  upon 
consideration  of  the  domestic  manufac¬ 
turers,  the  Department  has  determined 
that  these  are  the  maximum  feasible 
levels  of  average  fuel  economy  for  those 
model  years. 

IV.  The  Imports 

With  the  possible  exceptions  of  down¬ 
sizing,  mix  shifts,  straight-line  accelera¬ 
tion  reductions,  and  domestic  production 
of  captive  imports,  the  same  technologi¬ 
cal  improvement  options  apply  to  the 
imported  passenger  automobiles  as  to 
their  domestic  counterparts.  Since  the 
passenger  automobiles  produced  in  for¬ 
eign  countries  generally  start  at  a  much 
higher  fuel  economy  base,  those  pas¬ 
senger  automobiles  can  generally  meet 
any  level  of  average  fuel  economy  which 
the  domestics  can  attain.  However,  the 
possible  unavailability  of  the  options 
listed  above  and  the  fact  that  the  U.S. 
market  may  account  for  only  a  small 
portion  of  such  manufacturers’  total 
sales  necessitate  an  analysis  of  the  im¬ 
pact  of  fuel  economy  standards  on  the 
foreign  manufacturers. 

Total  sales  of  imported  automobiles 
has  varied  between  approximately  15 
and  20  percent  of  total  U.S.  sales  for 
the  past  four  years.  The  four  largest  im¬ 
porters  in  1976,  Toyota,  Nissan  (Dat- 
sun) ,  Volkswagen,  and  Honda,  accouned 
for  approximately  two-thirds  of  the  im¬ 
port  total.  “Automotive  News  1977  Mar¬ 
ket  Data  Book  Issue,”  p.  70.  Each  of 
these  four  manufacturers  either  pres¬ 
ently  has  or  will  have  in  the  near  future 
an  average  fuel  economy  exceeding  the 
1985  standard  of  27.5  mpg.  DN-9,  p.  1 
(Toyota) ;  DN-28-03,  p.  1  (Honda) ; 
DN-28-04,  p.  5  (Nissan)  ;•  DN-16, 
p.  2  (VW-projections  exclude  Rabbit). 
Therefore,  the  majority  of  the  import 
market  must  only  maintain  or  margin¬ 
ally  improve  their  present  average  fuel 
economy  levels  to  comply  with  these  fuel 
economy  standards.  Another  group  of 
importers,  accounting  for  nine  percent 
of  import  sales,  are  presently  either 
meeting  the  1985  standard  or  are  in 
close  proximity  of  that  goal.  This  group 
includes  Subaru,  and  the  captive  import 
fleets  of  Chrysler  and  GM.  See  1977' 
EPA/FEA  Gas  Mileage  Guide,  Second 
Edition.  Of  the  remaining  manufactur¬ 
ers,  which  account  for  a  total  of  slightly 
more  than  20  percent  of  all  imports, 
Volvo,  Daimler  Benz,  and  British  Ley- 
land  are  the  largest  importers  which 
may  face  difficulties  in  meeting  a  fuel 


economy  standard  of  27.5  mpg.  Volvo 
and  Daimler-Benz  each  account  for  ap¬ 
proximately  3  percent  of  the  import  to¬ 
tal,  with  British-Leyland  accounting  for 
nearly  5  percent. 

Volvo  projects  that  it  could  achieve 
an  average  fuel  economy  level  not  higher 
than  24.5  mpg  by  1985.  DN-28-02,  p.  9. 
ITiis  level  of  fuel  economy  would  result 
in  the  imposition  of  a  civil  penalty  of 
$150  per  passenger  automobile  sold  in 
the  U.S.  Since  Volvo  presently  sells  its 
passenger  automobiles  in  the  $7,000  to 
$10,000  range  and  since  demand  in  that 
price  range  is  relatively  inelastic,  the 
added  cost  would  not  be  likely  to  reduce 
sales  substantially.  Furthermore,  NHTSA 
believes  that  it  may  be  possible  for  Volvo 
to  achieve  better  fuel  economy  than  it 
has  projected.  For  example,  the  Volvo 
projection  is  apparently  based  on  the 
assumption  that  no  weight  reduction  is 
achieved,  although  its  244  model  weighs 
nearly  400  pounds  more  than  a  com¬ 
parable  Audi  100LS.  See  DN-28-02,  p.  9 
and  "Automotive  News,”  supra,  at  76-7. 

Daimler-Benz  projects  being  able  to 
attain  levels  of  fuel  economy  close  to 
those  projected  for  the  domestic  manu¬ 
facturers  (DN-28-05,  p.  32),  primarily 
by  achieving  a  diesel  market  penetration 
of  over  60  percent  by  1980.  DN-10,  p.  8. 
This  projection  is  also  based  on  relatively 
little  weight  reduction.  For  example, 
Daimler-Benz  projects  that  by  1985  its 
two-seater  sports  model  will  be  in  the 
same  or  a  higher  inertia  weight  class  as 
the  GM  “hypothetical  scenario”  projects 
for  large-size  six-seater  passenger  au¬ 
tomobiles.  DN-28-05,  p.  31  and  DN-18, 
p.  13.  Even  if  Daimler-Benz’  projections 
reflected  the  maximum  fuel  economy  im¬ 
provement  achievable  by  that  company, 
the  civil  penalties  resulting  from  non- 
compliance  with  the  fuel  economy  stand¬ 
ards  would  likely  be  less  than  those 
mentioned  above  with  respect  to  Volvo 
and  would  have  a  negligible  impact  on 
sales  of  passenger  automobiles  whose 
prices  are  in  the  $10,000-$20,000  range. 

British  Leyland's  present  product  mix 
is  split  between  relatively  inexpensive 
two-seater  sports  cars  and  luxury  cars  in 
the  Mercedes  price  range.  The  small 
sports  cars  are  highly  inefficient  even  by 
present  standards.  For  example,  the  MG 
Midget  and  Triumph  Spitfire  weigh 
about  the  same  as  a  Volkswagen  Rabbit, 
yet  the  Rabbit  has  roughly  50  percent 
more  horsepower  and  25  percent  better 
fuel  economy.  The  Toyota  Celica  weighs 
200  pounds  more  and  has  50  percent 
more  horsepower  than  the  MG-B,  yet  the 
Toyota  has  about  18  percent  better  fuel 
economy.  See  “Automotive  News,”  p.  76, 
and  1977  EPA/FEA  Gas  Mileage  Guide. 
Therefore,  it  seems  likely  that  substan¬ 
tial  improvements  must  be  made  to  the 
smaller  British  Leyland  products  just  to 
be  competitive  in  the  U.S.  market.  If 
such  improvements  are  made,  the  British 
Leyland  average  fuel  economy  level 
would  be  close  enough  to  the  standards 
promulgated  herein  to  allow  any  re¬ 
quired  civil  penalties  to  be  passed  on  to 
consumers  of  the  luxury  passenger  au¬ 
tomobiles  which  are  responsible  for 
bringing  down  their  average. 


In  summary,  it  appears  that  the  man¬ 
ufacturers  of  the  less  expensive  import 
passenger  automobiles  are  already  in 
compliance  with  the  applicable  fuel 
economy  standards  through  1985,  or  are 
close  to  that  level  now  and  can  readily 
achieve  compliance.  The  manufacturers 
of  the  more  expensive  imports  may  face 
some  difficulties  in  meeting  the  stand¬ 
ards.  However,  if  those  difficulties  prove 
to  be  insurmountable,  the  manufacturers 
will  incur  civil  penalties  that  will  be 
small  in  comparison  to  the  price  of  their 
passenger  automobiles.  Therefore,  and  in 
view  of  the  Congressional  admonition 
against  basing  these  standards  on  the 
least  fuel  efficient  manufacturer  (see 
pages  154-5  of  the  conference  report  on 
the  Act,  S.  Rep.  No.  94-516,  94th  Cong.. 
1st  Sess.  (1975),  and  section  III.E  of  this 
notice),  it  is  concluded  that  the  estab¬ 
lishment  of  these  standards  is  not  con¬ 
strained  by  the  capabilities  of  these  im¬ 
port  manufacturers.  A  more  detailed  dis¬ 
cussion  of  the  capabilities  for  improving 
fuel  economy  of  these  manufacturers  is 
contained  in  Appendix  E  of  the  Rule- 
making  Support  Paper.  Accordingly,  the 
Department  has  determined  that  the 
maximum  feasible  average  fuel  economy 
levels  based  upon  consideration  of  do¬ 
mestic  and  foreign  manufacturers  are 
the  same  as  the  levels  set  forth  at  the 
end  of  section  III.E. 

V.  The  “Steady  Progress"  Criterion  and 

Setting  the  Standards 

The  final  step  in  the  standard-setting 
process  is  the  application  of  the  “steady 
progress"  criterion.  As  discussed  in  sec¬ 
tion  II,  this  provision  requires  that  the 
standards  increase  each  year,  that  all 
standards  fall  between  20  and  27.5  mpg. 
and  that  none  of  the  resulting  annual  in¬ 
creases  be  disproportionate  to  the  other 
increments.  Hie  Department  has  deter¬ 
mined  that  the  maximum  feasible  levels 
of  average  fuel  economy  specified  at 
the  end  of  Section  V  meet  each  of  these 
tests  and  therefore  will  result  in  steady 
progress  toward  the  1985  standard  of  27.5 
mpg.  Therefore,  average  fuel  economy 
standards  are:  22  mpg  for  1981;  24  mpg 
for  1982;  26  mpg  for  1983;  and  27  mpg 
for  1984.  * 

VI.  Additional  Comments  on  the  NPRM 

Most  substantive  comments  received 
relating  to  the  establishment  of  1981-84 
fuel  economy  standards  have  been  dis¬ 
cussed  above,  primarily  in  section  HI,  as 
they  relate  to  the  development  of  the 
standards.  However,  certain  additional 
comments  on  the  NPRM  deserve  further 
discussion. 

The  single  point  raised  most  frequently 
in  the  rulemaking  proceeding  by  the 
automobile  industry  did  not  relate  to  the 
technological  feasibility  or  economic 
practicability  of  any  particular  level  of 
average  fuel  economy,  but  rather  in¬ 
volved  the  uncertainties  inherent  in  the 
establishment  of  these  standards.  Among 
the  uncertainties  raised  by  industry  were 
the  precise  fuel  economy  improvements 
achievable  with  the  various  items  of 
technology,  consumer  acceptance  of  the 
more  fuel  efficient  automobiles  to  be  pro- 
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duced  in  the  future,  the  impact  of  future 
motor  vehicle  standards  in  areas  other 
than  fuel  economy,  and  the  state  of  the 
national  economy  over  the  next  eight 
vears.  Tr-I,  p.  106  (Chrysler) ;  Tr-I,  p. 
53-58  (GM);  Doc.  IV,  pp.  17-35  (Ford). 
The  manufacturers  were  unable  to  relate 
the  alleged  areas  of  uncertainty  to  any 
particular  quantified  impacts  on  sales  or 
to  any  particular  levels  of  average  fuel 
economy  standards.  The  Department 
recognizes  that  areas  of  uncertainty  ex¬ 
ist  in  this  proceeding,  although  not  fully 
agreeing  with  the  manufacturer’s  assess¬ 
ments  of  the  magnitude  of  the  resulting 
risks,  particularly  in  the  technology  area. 
But  cf.  Tr-I,  p.  53,  where  GM  character¬ 
izes  the  latter  uncertainty  as  “relatively 
small.”  The  Department  also  recognizes 
that  in  making  projections  as  to  future 
events  and  capabilities  it  is  not  appro¬ 
priate  to  engage  in  a  “crystal  ball  in¬ 
quiry.”  “Natural  Resources  Defense 
Council  v.  Morton,”  458  F.  2d  827,  837 
iD.C.  Cir.  1972).  Nevertheless,  the  Act, 
in  requiring  that  1981-84  model  year  fuel 
economy  standards  be  established  by 
July  1,  1977,  necessarily  contemplates 
that  standards  will  be  established  on  the 
basis  of  less  than  perfectly  certain  in¬ 
formation.  Nor  does  the  law  require  such 
certainty,  so  long  as  projections  rest 
on  a  rational  basis,  See  generally  “Ethyl 
Corp.  v.  EPA,”  541  F.  2d  1,  28  (D.C.  Cir. 
1976) ;  “National  Asphalt  Pavement  As¬ 
sociation  v.  Train.”  539  F.  2d  775,  7834 
(D  C.  Cir.  1976) ;  “Reserve  Mining  Co.  v. 
EPA,”  514  F.  2d  492,  507  n.  20  (8th  Cir. 
1975) ;  “Society  of  the  Plastics  Industry 
v.  OSHA,”  509  F.  2d  1301,  1308  (2d  Cir. 
1975) ;  “Amoco  Oil  Co.  v.  EPA,”  501  F.  2d 
722,  741  (D.C.  Cir.  1974);  “Industrial 
Union  Department  v.  Hodgson,”  400  F. 
2d  457,  474  (D.C.  Cir.  1974) .  This  is  espe¬ 
cially  true  in  a  regulatory  program  re¬ 
lating  to  a  crucial  national  need  such  as 
energy  conservation.  “Mobil  Oil  Co.  v. 
FPC,”  417  U.S.  283,  318  (1974). 

Substantial  efforts  have  been  made  to 
account  for  the  uncertainties  involved 
in  establishing  these  fuel  economy 
standards.  For  example,  as  noted  in  sec¬ 
tion  m,  many  of  the  projections  of. 
achievable  fuel  economy  improvements 
are  based  on  conservative  estimates  of 
achievable  potential.  Further,  a  safety 
margin  of  improvement  potential  is  pro¬ 
vided  to  compensate  for  any  unforeseen 
contingencies.  In  addition,  it  is  highly 
likely  that  some  of  the  uncertainties  in-  ■ 
herent  in  this  proceeding  will  operate 
to  the  manufacturers’  advantage.  For 
example,  future  technological  develop¬ 
ments  may  lead  to  greater  fuel  economy 
improvements  than  even  the  most  opti¬ 
mistic  of  the  projections  made  by  the 
Department. 

Given  that  the  Department  is  required 
to  set  standards  in  an  area  of  some  un¬ 
certainty,  it  is  appropriate  to  compare 
the  consequences  of  erring  on  either  the 
low  or  the  high  side  in  our  judgments. 
This  balancing  of  risks  is  quite  similar 
to  that  conducted  by  the  court  In  “Inter¬ 
national  Harvester  Company  v.  Ruckels- 
haus,”  478  F.2d  615  (D.C.  Cir.  1973) ,  in¬ 
volving  the  EPA  Administrator’s  1975 
automobile  emission  standards  suspen¬ 


sion  decision.  If  the  Department’s  pro¬ 
jections  err  on  the  low  side,  (me  obvious 
consequence  is  the  lost  opportunity  to 
conserve  energy,  the  significance  of 
which  needs  no  further  discussion.  A 
less  obvious  consequence  is  the  removal 
of  the  “technology  forcing”  effect  of  a 
strict  standard.  “Union  Electric  Co.  v. 
EPA,”  427  U.S.  246  (1976).  Stringent 
fuel  economy  standards  are  likely  to  en¬ 
courage  the  automobile  industry  to  pur¬ 
sue  the  development  and  refinement  of 
technology  which  can  reduce  fuel  con¬ 
sumption.  Standards  set  at  easily  achiev¬ 
able  levels  provide  no  incentive  to  pursue 
the  development  technologies,  such  as 
alternative  engines,  which  have  substan¬ 
tial  fuel  economy  improvement  potential 
but  which  may  never  reach  the  market 
in  large  numbers  unless  additional  tech¬ 
nological  refinement  is  accomplished. 
DN-37,  p.  2  (Federal  Energy  Adminis¬ 
tration)  .  On  the  other  hand,  the  danger 
involved  in  setting  the  standards  too 
high  is  much  less  than  in  the  “Interna¬ 
tional  Harvester”  situation.  For  example, 
under  the  Act,  the  penalty  for  noncom¬ 
pliance  with  fuel  economy  standards  is 
a  monetary  civil  penalty,  the  magnitude 
of  which  is  tied  to  the  extent  of  the  vio¬ 
lation.  On  the  other  hand,  violation  of 
Clean  Air  Act  emission  standards  might 
result  in  enjoining  the  sale  of  the  non¬ 
complying  vehicles,  conceivably  resulting 
in  an  industry  shutdown.  42  U.S.C. 
1857f-4.  Fuel  economy  civil  penalties  are 
assessed  at  a  level  of  five  dollars  per  ve¬ 
hicle  per  0.1  mpg  of  violation,  generally 
within  the  capability  of  the  automobile 
companies  to  either  absorb  or  to  pass 
on  to  consumers  without  substantial 
sales  reduction.  15  U.S.C.  2008.  In  addi¬ 
tion,  civil  penalties  incurred  in  one  year 
can  be  offset  by  credits  earned  in  the  pre¬ 
vious  and  subsequent  years,  as  previ¬ 
ously  noted.  Penalties  large  enough  to 
jeopardize  a  company’s  continued  via¬ 
bility  or  generated  by  forces  beyond  the 
company’s  control  can  be  reduced  or 
eliminated.  15  U.S.C.  2008(b)(3).  Final¬ 
ly,  the  Act  provides  for  amending  these 
standards  at  any  time,  where  the  amend¬ 
ment  makes  the  standards  less  stringent. 
See  section  502(f)  of  the  Act.  If  some 
unforeseen  contingency  arises  which 
makes  the  attainability  of  the  standards 
appear  dubious,  adjustments  can  be 
made.  The  time  frame  for  making  these 
adjustments  is  much  greater  than  was 
the  case  in  “International  Harvester.” 
All  of  the  technological  improvements 
assumed  in  this  notice  are  permitted  and 
expected  to  be  phased-in  over  several 
years.  If  problems  arise  with  respect  to 
the  marketability  or  feasibility  of  the 
technology,  the  problem  will  appear  at 
the  start  of  the  phase-in  period  for  the 
technology,  prior  to  the  time  when  the 
industry  has  made  irreversible  commit¬ 
ments  in  that  area  regarding  their  entire 
fleets.  This  contrasts  with  the  “Interna¬ 
tional  Harvester”  situation  where  all 
automobiles  would  have  been  required  to 
make  major  technological  steps  in  a  sin¬ 
gle  year.  Thus,  a  balancing  of  the  risks 
Involved  in  setting  the  standards  indi¬ 
cates  that  less  damage  is  incurred  by 
erring  on  the  high  side.  In  that  case. 


corrections  can  be  made  with  limited 
adverse  impacts.  If  the  error  is  on  the 
low  side,  that  error  may  never  become 
apparent,  since  additional  research  ef¬ 
forts  would  not  be  fully  pursued,  and  the 
damage  could  be  irreparable.  This  coun¬ 
sels  against  any  major  reduction  in  the 
standards  to  account  for  "uncertain¬ 
ties,”  especially  given  the  safety  margin. 

VII.  Impact  or  Petroleum  Consumption 

Section  6  of  the  Rulemaking  Support 
Paper  and  section  HI  of  the  Economic 
Impact  Statement  contain  discussions 
of  the  impacts  on  petroleum  consump¬ 
tion  of  various  fuel  economy  standards 
schedules.  The  RSP  concludes  that  gaso¬ 
line  savings  ranging  from  approximately 
9.6  billion  gallons  per  year  in  1985  to 
about  twice  that  amount  in  the  year 
1995  are  achievable.  See  Table  6.6,  RSP. 
Over  the  lives  of  the  passenger  auto¬ 
mobiles  produced  in  model  years  1981- 
84, 'gasoline  savings  of  approximately  41 
billion  gallons  would  result.  These  gaso¬ 
line  savings  are  calculated  in  relation 
to  a  baseline  of  the  gasoline  consump¬ 
tion  which  would  have  resulted  had  the 
new  passenger  automobile  average  fuel 
economy  remained  at  a  level  of  20  mpg 
feu  the  year  1980  and  thereafter.  This 
baseline  was  selected  because  it  coin¬ 
cides  with  the  level  of  the  statutory 
1980  fuel  economy  standard,  it  is  con¬ 
sistent  with  the  level  of  average  fuel 
economy  likely  to  have  been  voluntarily 
achieved  by  the  manufacturers,  and  its 
use  was  supported  by  at  least  one  par¬ 
ticipant  in  the  proceeding.  Tr-n,  p.  96: 
DN-15,  Document  ni,  p.  2  (Ford).  To 
put  this  fuel  savings  in  perspective,  the 
resulting  reduction  in  petroleum  con¬ 
sumption  could  result  in  a  cumulative 
national  savings  of  approximately  25  bil¬ 
lion  dollars  by  the  year  1995,  at  an  as¬ 
sumed  petroleum  price  of  $13.50  per 
barrel.  See  RSP  Table  6.7. 

Vin.  Economic  Impact  of  the  Standards 

The  economic  impact  of  these  stand¬ 
ards  was  independently  evaluated  in  ac¬ 
cordance  with  Internal  Regulatory  Pro¬ 
cedures  by  the  NHTSA  Office  of  Plan¬ 
ning  and  Evaluation.  This  assessment 
utilizes  the  assumptions  set  forth  in  the 
RSP  and  expands  upon  the  analyses  in 
that  document.  That  is,  the  RSP  shows 
cumulative  impacts  from  1977  for  all 
fuel  economy  improvements  while  the 
Economic  Impact  Assessment  reflects 
changes  from  MY  1980  vehicles  due 
lely  to  improvements  necessary  to  meet 
e  rule. 

To  summarize  the  Economic  Impact 
Assessment,  the  total  change  for  the 
Domestic  Auto  Industry  for  model  years 
1981-84  (from  a  base  of  MY  1980  and 
20  mpg)  due  to  the  rule  are  estimated 
as  follows: 

Gasoline  consumption  for  the  average  ve¬ 
hicle  manufactured  in  MY's  1981-84  will  be 
reduced  by  approximately  1100  gallons  for 
a  total  lifetime  savings  of  1.2  bilUon  barrels: 
consumer  lifetime  gasoline  costs  (at  65  cent'; 
per  gallon)  will  be  reduced  by  $640  per 
car,  retail  prices  win  increase  by  about  3 
percent  or  $176  per  oar;  total  consumer 
costs  (that  is,  retail  prices,  maintenance 
costs,  and  gasoline  costs)  are  anticipated  to 
decrease  by  about  $450  per  car  or  $20  billion 
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nationally.  The  domestic  industry  extraor¬ 
dinary  capital  requirements  are  anticipated 
to  increase  by  $3  billion,  new  car  sales  may 
decrease  by  about  .4  percent  or  a  total  of 
155,000  vehicles,  and  total  Industry  employ¬ 
ment  Is  estimated  to  rise  by  77,000  Jobs  due 
to  extraordinary  capital  expenditures.  Most 
of  these  impacts  can  be  considered  Insignifi¬ 
cant  with  the  exception  of  the  reduction 
in  gasoline  consumption  and  possibly  the 
increase  In  industry  capital  requirements, 
should  sales  decline  for  several  years  due  to 
unforeseen  events. 

Sensitivity  analyses  performed  on  several 
of  the  variables  used  in  the  analysis  show 
little  change  in  results.  Thus,  these  results 
are  good  approximations  of  the  Impacts  to 
be  expected  from  the  rule. 

It  Is  recognized  that  the  economic 
projections  made  in  the  Department’s 
various  economic  analyses  are  subject 
to  possible  changes  in  the  national  econ¬ 
omy  and  in  the  structure  of  the  industry, 
which  no  one  is  presently  able  to  predict 
with  perfect  accuracy. 

IX.  Environmental  Impact 

A  detailed  analysis  of  the  environ¬ 
mental  impacts  associated  with  various 
alternative  fuel  economy  standard  sched- 
'  ules  for  the  1981-84  period  was  con¬ 
ducted,  consistent  with  the  requirements 
of  the  National  Environmental  Policy 
Act,  42  U.S.C.  4321,  et  seq.  The  analysis 
concluded  that  the  national  goals  of  a 
better  environment  and  of  energy  con¬ 
servation  are  generally  compatible,  in 
that  measures  which  tend  to  conserve 
energy  also  tend  to  be  beneficial  to  the 
environment.  The  most  obvious  envi¬ 
ronmental  benefits  associated  with  these 
standards  are  the  conservation  of  scarce 
resources  such  as  petroleum  and  the 
various  metals  which  presently  go  into 
the  automobiles,  and  the  reduction  of 
pollution  associated  with  the  extraction 
and  processing  of  those  materials.  Most 
areas  of  possible  adverse  environmental 
Impacts,  such  as  the  pollution  associ¬ 
ated  with  the  increased  use  of  lightweight 
materials,  are  offset  by  reductions  in 
pollution  associated  with  the  items  re¬ 
placed.  The  most  significant  possible  ex¬ 
ception  to  this  is  the  still  unresolved 
issue  of  the  generation  and  potential  for 
control  of  presently  unregulated  pollut¬ 
ants  from  diesel  and  other  alternative 
engines.  The  Department  has  not  based 
its  standards  on  the  use  of  alternative 
engines  at  this  time  primarily  for  that 
reason.  However,  the  issue  of  the  envi¬ 
ronmental  impacts  associated  with  the 
various  alternative  engines  is  of  major 
importance,  and  the  EPA  is  pursuing 
the  matter  now. 

X.  Safety  Impact 

The  NPRM  raised  a  question  regard¬ 
ing  the  impact  of  occupant  safety  of 
downsizing  passenger  automobiles  as  a 
result  of  the  fuel  economy  standards.  De¬ 
pending  upon  the  assumptions  made, 
reasonable  conclusions  can  be  made  that 
there  will  be  little  net  safety  impact  or, 
alternatively  that  there  will  be  a  sig¬ 
nificant  adverse  safety  impact. 

A  major  reason  for  suggesting  that 
downsizing  might  have  a  significant  ad¬ 
verse  safety  Impact  is  the  physical  law 
of  conservation  of  momentum,  which  in- 
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dicates  that  when  objects  of  different 
mass  collide,  the  smaller  object  will  ex¬ 
perience  a  greater  change  in  velocity 
than  the  larger  one.  DN  18,  Att.  VII,  p.  4 
(GM).  There,  in  a  collision  between  a 
small  automobile  and  a  large  one,  the 
occupants  of  the  smaller  one  may  col¬ 
lide  with  the  vehicle  interior  with  a 
greater  velocity  than  would  be  the  case 
for  the  occupants  of  the  larger  auto¬ 
mobile,  assuming  that  seat  belts  were 
not  used.  A  further  advantage  which 
large  automobiles  may  have  is  that  their 
additional  size  may  provide  for  addi¬ 
tional  energy-absorbing  crush  space  out¬ 
side  the  occupant  compartment,  which 
may  allow  the  energy  of  a  crash  to  be 
dissipated  in  a  manner  less  injurious 
to  the  occupants. 

On  the  other  hand,  accident  informa¬ 
tion  appears  to  indicate  that  the  chance 
of  injury  in  single  car  crashes  is  not 
appreciably  greater  in  a  small  car  than 
in  a  large  car.  The  reduction  in  vehicle 
weight  and  size  will  apparently  be  offset 
to  a  substantial  degree  by  the  reduction 
in  the  range  of  passenger  automobile 
weights  which  is  projected  to  occur  as 
the  larger  automobiles  are  downsized. 
Further,  smaller  automobiles  may  have 
certain  advantages  in  terms  of  accident 
avoidance  which  tend  to  offset  their  pos¬ 
sible  disadvantages.  One  such  advantage 
related  to  the  “target-projectile”  effect. 
See  Docket  No.  FE-76-01-GR-7,  p.  40-2 
(Mr.  Stanley  Hart).  This  effect  results 
from  the  fact  that  the  larger  an  auto¬ 
mobile  is  in  relationship  to  a  road  lane, 
the  more  likely  it  is  to  hit  or  be  hit  by 
anything  else  within  that  lane,  and  the 
more  likely  it  is  to  veer  outside  its  as¬ 
signed  lane  because  of  the  reduced  mar¬ 
gin  for  error.  A  corollary  to  this  is  the 
increased  ability  of  a  small  automobile 
to  maneuver  within  its  lane  to  avoid 
other  automobiles.  Docket  No.  FE-76- 
01-GR-8,  p.  9  (Prof.  P.  L.  Yu,  et  al.) . 
Furthermore,  although  the  shielding  ef¬ 
fect  of  vehicular  weight  may  be  an  in¬ 
dicator  of  an  automobile’s  protective 
ability,  that  same  weight  also  serves  as  a 
weapon  with  respect  to  other  automo¬ 
biles  and  pedestrians.  Thus,  additional 
weight  in  vehicles  may  be  a  benefit  to 
the  occupant  of  that  particular  vehicle 
but  a  detriment  to  other  drivers  and  pe¬ 
destrians. 

Available  technology  provides  the 
means  to  argue  that  the  downsized  auto¬ 
mobile  fleet  of  the  1980’s  will  be  as  safe, 
or  safer,  than  the  fleet  of  today.  The  De¬ 
partment  has  statutory  responsibility 
under  the  National  Traffic  and  Motor  Ve¬ 
hicle  Safety  Act  to  issue  motor  vehicle 
safety  standards  that  meet  the  need  for 
motor  vehicle  safety.  The  estimates  of 
fuel  economy  penalties  due  to  Federal 
motor  vehicle  safety  standards  presume 
the  existence  of  standards  that  will  yield 
safety  improvements  which  more  than 
offset  any  net  safety  impacts  due  to  re¬ 
duced  vehicle  size  or  weight  (see  RSP) 

The  above  conclusions  should  not  be 
construed  to  mean  that  passenger  auto¬ 
mobiles  are  or  will  be  as  safe  as  possible. 
Among  the  actions  that  could  be  taken 
to  improve  the  safety  characteristics  of 
future  automobiles  are  techniques  de- 
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scribed  in  Volvo’s  response  to  the  May  10, 
1977,  special  order,  such  as  the  use  of 
energy-absorbing  structural  designs.  DN- 
28-02,  p.  11  and  Attachment.  These  tech¬ 
niques  could  be  implemented  concur¬ 
rently  with  the  vehicle  redesign  which 
occurs  as  part  of  the  downsizing  process. 
When  representatives  of  the  two  largest 
domestic  manufacturers  were  asked  at 
the  fuel  economy  hearing  whether  their 
companies  planned  to  incorporate  such 
techniques  as  part  of  the  redesign  proc¬ 
ess,  they  responded  that  they  would  do 
whatever  was  necessary  to  comply  with 
applicable  safety  standards,  but  presum¬ 
ably  no  more.  Tr-n,  p.  86  (Ford)  and 
187  (GM).  The  Department  encourages 
the  various  automakers  to  consider  tech¬ 
niques  such  as  those  described  by  Volvo 
when  present  passenger  automobiles  are 
redesigned. 

XI.  1981-1984  Passenger  Automobiles 

The  passenger  automobiles  produced 
during  the  1981-84  period  will  differ  sig¬ 
nificantly  from  those  presently  produced. 
These  differences  will  result  not  only 
from  the  requirements  of  the  Motor  Ve¬ 
hicle  Information  and  Cost  Savings  Act, 
but  also  from  requirements  in  the  areas 
of  safety  and  emission  control  and  from 
market  and  other  forces.  It  is  therefore 
appropriate  to  discuss  in  general  terms 
the  implications  of  all  these  requirements 
for  the  driving  public  with  particular 
emphasis  on  the  energy-related  changes. 

The  President  has  recently  stated  that 
the  nation’s  energy  situation  will  require 
actions  and  possible  sacrifices  on  the  part 
of  all  citizens.  In  that  context,  any  sacri¬ 
fices  required  of  the  driving  public  as  a 
result  of  these  fuel  economy  standards 
appear  insubstantial,  mainly  requiring 
the  curtailment  of  wasteful  automotive 
designs  and  technology.  Such  measures 
reduce  the  need  for  additional  and  pos¬ 
sibly  severe  methods  of  conserving  gaso¬ 
line,  such  as  reducing  vehicle  usage,  and 
thus  preserve  the  most  important  value 
of  passenger  automobiles,  their  contribu¬ 
tion  to  public  mobility.  In  fact,  the  De¬ 
partment  believes  that  passenger  auto¬ 
mobiles  produced  in  the  1981-84  period 
have  the  potential  to  be  superior  overall 
products  as  compared  to  their  present 
counterparts.  These  future  vehicles  have 
the  potential  to  be  superior  not  just  from 
the  standpoint  of  fuel  economy,  but  also 
in  such  important  areas  as  emission  con¬ 
trol  and  occupant  safety,  and  in  terms  of 
technological  sophistication  and  overall 
reliability.  Statements  to  the  effect  that 
1981-84  fuel  economy  standards  would 
necessarily  force  the  entire  new  car  buy¬ 
ing  public  into  cramped,  spartan,  4-seat 
subcompacts  are  clearly  incorrect  in  the 
Department’s  view.  For  example,  the  De¬ 
partment  projects  that  if  the  present 
General  Motors  full-size  cars  with  stand¬ 
ard  engine  were  modified  in  accordance 
with  the  options  listed  in  section  III  of 
this  notice  in  such  areas  as  material  sub¬ 
stitution  (but  not  downsizing) ,  improved 
automatic  transmission,  lubricants,  and 
accessories,  and  reduced  aerodynamic 
drag  and  rolling  resistance,  the  fuel 
economy  of  those  passenger  automobiles 
would  be  approximately  25  mpg.  If  some 
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form  of  alternative  engine  were  used  in 
those  automobiles,  their  fuel  economy 
could  rise  to  over  30  mpg. 

The  most  obvious  adverse  impact  of 
the  various  changes  is  that  the  cost  to 
produce  new7  passenger  automobiles  will 
increase.  However,  the  manufacturing 
cost  increases  and  resulting  retail  price 
increases  can  be  held  within  an  accept¬ 
able  range.  Further,  these  initial  price 
increases  are  expected  to  be  slight  and 
to  be  recouped  over  the  life  of  the  auto¬ 
mobile,  in  the  form  of  fuel  savings,  re¬ 
duced  maintenance  expenditures,  and 
societal  health  benefits  from  improved 
emission  and  safety  characteristics. 
Compared  to  1977  automobiles,  the  net 
benefit  for  1984  automobiles  over  their 
lifetime  should  be  more  than  $1,000. 

The  Department  believes  that  the 
1981-84  passenger  automobiles  can  he 
designed  to  have  better  overall  perform¬ 
ance  characteristics  than  present  ones. 
The  term  “performance”  is  often  defined 
very  narrowly  as  a  synonym  for  high  ac¬ 
celeration  capability  on  a  straightaway. 
However,  straight-line  acceleration  is 
only  one  aspect  of  overall  driving  per¬ 
formance.  Other  important  aspects  are 
maneuverability,  handling,  reliability, 
and  overall  economy  of  operation.  Many 
of  today’s  passenger  automobiles  leave 
substantial  room  for  improvement  in 
these  aspects  of  performance.  Compli¬ 
ance  with  fuel  economy  standards  will 
create  the  potential  to  improve  these  lat¬ 
ter  aspects,  without  major  reductions 
in  straight-line  acceleration,  primarily 
through  the  elimination  of  bulk.  The  De¬ 
partment’s  analysis  shows  that  these 
changes  can  be  accomplished  without 
sacrifice  in  vehicle  roominess  and  utility. 
Further  changes  can  be  made  to  future 
engines.  There  is  no  reason  to  believe 
that  consumers’  transportation  needs 
would  not  be  satisfied  by  such  auto¬ 
mobiles. 

XII.  Implications  for  the  Standards  for 
1985  and  Thereafter 

For  the  purposes  of  this  rulemaking 
proceeding,  the  Department  was  con¬ 
strained  to  consider  standards  within  a 
"steady  progress”  path  between  the  stat¬ 
utorily  imposed  1980  standard  of  20  mpg 
and  the  standard  for  1985  and  thereafter 
of  27.5  mpg.  Howrever,  section  502(a)  (4) 
of  the  Act  authorizes  the  Department  to 
amend  the  standard  or  standards  for 
1985  and  thereafter  if  it  1s  determined 
that  the  statutory  level  is  not  in  fact  the 
“maximum  feasible  average  fuel  econ¬ 
omy  level”  for  those  years.  Our  analysis 
Indicates  that  levels  of  average  fuel 
economy  in  excess  of  27.5  mpg  are 
achievable  in  the  1985  time  frame.  In 


addition,  several  areas  of  additional  fuel 
economy  improvement  potential  deserve 
exploration.  Among  these  are  the  impact 
of  whatever  new  energy  legislation  ulti¬ 
mately  is  signed  into  law  on  future  prod¬ 
uct  mixes,  the  potential  for  additional 
weight  reduction  through  extensive  ma¬ 
terial  substitution,  and  the  potential  to 
shift  to  alternative  engines.  Because  of 
the  limited  scope  of  the  present  pro¬ 
ceeding  and  time  constraints,  it  was  not 
possible  to  explore  these  issues  ade¬ 
quately.  However,  the  significant  fuel 
saving  potential  associated  with  these 
items  and  the  high  national  priority  cor¬ 
rectly  assigned  to  the  need  to  conserve 
energy  necessitate  a  consideration  of  the 
level  of  the  standards  for  1985  and  there¬ 
after.  Therefore,  in  the  near  future  the 
Department  will  exercise  its  discre¬ 
tionary  authority  under  section  502(a) 
(4)  of  the  Act  to  initiate  rulemaking  to 
amend  those  standards.  As  part  of  this 
rulemaking,  it  will  also  be  necessary  to 
reconsider  the  standards  promulgated 
today,  to  assure  that  they  are  set  at  levels 
which  are  both  the  maximum  feasible 
average  fuel  economy  levels  and  will  re¬ 
sult  in  steady  progress  toward  the  se¬ 
lected  standard  for  1985.  However,  it  is 
unlikely  that  the  standards  for  1981-83 
would  be  significantly  revised  as  part  of 
the  reconsideration,  given  the  dimin¬ 
ished  lead-time  for  the  manufacturers  by 
the  time  that  rulemaking  is  completed 
and  the  need  to  provide  stable  planning 
targets.  See  Senate  Report,  supra,  at 
P.  21. 

(Sec.  9,  Pub.  L.  89-670,  80  Stat.  931  (49  U&C. 
1657);  Sec.  301,  Pub.  L.  94-163,  89  Stat.  901 
(15  U.S.C.  2002)). 

The  program  official  and  lawyer  prin¬ 
cipally  responsible  for  the  development 
of  this  regulation  are  Stanley  R. 
Scheiner  and  Roger  C.  Fairchild,  respec¬ 
tively. 

Stanley  R.  Scheiner, 
Roger  C.  Fairchild. 

Issued  on  June  27,  1977. 

Brock  Adams, _ 
Secretary  of  Transportation. 

1.  49  CFR  Chapter  V  is  amended  by 
adding  a  new  Part  531  as  follows: 

Sec. 

531.1  Scope. 

531.2  Purpose. 

631.S  AppllcabUity.  _ 

631.4  Definitions. 

631.5  Fuel  economy  standards. 

531.6  Measurement  and  calculation  proce¬ 

dures. 

Authobitt:  Sec.  9,  Pub.  L.  89-670,  80  Stat. 
931  (49  U.S.C.  1657);  sec.  301,  Pub.  L.  94-163, 


89  SUt.  901  (15  U.S.C.  2002);  delegation  of 
authority  at  41  PR  25015,  June  22,  1976. 

§  531.1  Scope. 

This  part  establishes  average  fuel 
economy  standards  pursuant  to  section 
502(a)  of  the  Motor  Vehicle  Information 
and  Cost  Savings  Act,  as  amended,  for 
passenger  automobiles. 

§  531.2  Purpose. 

The  purpose  of  this  part  is  to  increase 
the  fuel  economy  of  passenger  automo¬ 
biles  by  establishing  minimum  levels  of 
average  fuel  economy  for  those  vehicles. 

§  531.3  Applicability. 

This  part  applies  to  manufacturers  of 
passenger  automobiles. 

§  531.4  Definitions. 

(a)  Statutory  terms.  (1)  The  terms 
“average  fuel  economy,”  “manufacture.” 
“manufacturer,”  and  “model  year”  are 
used  as  defined  in  section  501  of  the  Act. 

(2)  The  terms  “automobile”  and  “pas¬ 
senger  automobile”  are  used  as  defined  in 
section  501  of  the  Act  and  in  accordance 
with  the  determination  in  part  523  of 
this  chapter.'’ 

(b)  Other  terms.  As  used  in  this  part, 
unless  otherwise  required  by  the  con¬ 
text — 

(1)  “Act”  means  the  Motor  Vehicle  In¬ 
formation  and  Cost  Savings  Act,  as 
amended  by  Pub.  L.  94-163. 

§  531.5  Fuel  economy  standard!). 

(a)  Each  manufacturer  of  passenger 
automobiles  shall  comply  with  the  fol¬ 
lowing  standards  in  the  model  years 
specified: 

Average  fuel 


economy 
standard 
( miles 

Model  year:  per  gallon) 

1978  . 18.0 

1979  _  19.0 

1980  . 20.0 

1981  .  22.0 

1982  _ 24.0 

1983  _  26.0 

1984  . 27.0 

1985  and  thereafter _  27.5 


§  531.6  Measurement  and  ralrulation 
procedures. 

(a)  The  average  fuel  economy  of  all 
passenger  automobiles  that  are  manu¬ 
factured  by  a  manufacturer  in  a  model 
year  shall  be  determined  in  accordance 
with  procedures  established  by  the  Ad¬ 
ministrator  of  the  Environmental  Pro¬ 
tection  Agency  under  section  502(a)  (1) 
of  the  Act  and  set  forth  in  40  CFR  Part 
600. 
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